IANISHING BEES 
A THREAT TO 


A NEW ZEPPELIN 
TAKES FLIGHT 


Play house. 
Win sometimes. 
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What it does | Writes letters "ioni Li 


with Microsoft* Word 97: 
a word processor 


Helps with homework 
with Microsoft Encarta* 98: 
a multimedia encyclopedia 


Balances checkbooks 
with Microsoft Money 98: 

a financial tool for budgeting 
and online banking" 


. Organizes 
with Microsoft Works 4.5; 
E database, spreadsheet and more | 


| Explores the Web 

with Microsoft Internet Explorer: 
| a Web browser, plus 

2 free months Internet access’ 


| to help you get things done. 
What it costs | About $109 
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Where do you want to go today?" 
www. microsoft.com/homeessentials/ 


This One 


ql 
QRP-30K-Z1 


| - 
Encarta, Home Essentials and Where do you want to go today? are either registered trademarks or tradem | 


*Ser bon for details on Microsoft Money online sericis and internet access offer. * *All products are comp | 
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‘Based on an average of consumer-reported problems at G-months ownership ina survey of Ford and 
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e WORLD'S ONLY STANDARD THIRD DOOR * LARGEST FULL-SIZE PICKUP BOX BY VOLUME! 
e TRITON" V8 ENGINES ARE THE ONLY LINE OF PICKUP ENGINES WITH FAIL-SAFE COOLING 
e MOST POWERFUL STANDARD V6 ENGINE AVAILABLE IN A FULL-SIZE PICKUP 


.EMODEL OFFERS PLENTY OF SQUARE FOOTAGE 
ND THE FRENCH DOORS AT NO EXTRA CHARGE. 
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FORD F-SERIES. 


THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS: Mese. 


1-SBOO-2458-F-OIRD or www.tord.com 
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KNOW. 


FROM THE PEOPLE WHO 


THE COST OF ONE OF OUR TVS* NOW... USED WITH THIS... i3 GOOD TOWARD THE COST OF ONE OF OUR HDTV SETS IN THE FUTURE* 


TRUTHS ABOUT DIGITAL TELEVISION. 
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The large-screen TV you buy today won't be obsolete tomorrow with The Ultimate Cutting Edge Pledge. Get a rebate for the full purchase price i 
: e "of the 32- to 60-inch* Zenith television you buy today when you trade up tomorrow to a cutting-edge Zenith HDTV set (when available). 


— Get a $100.00 rebate when you purchase a Zenith Digital Converter (when available). www.zenith.com 
mi bi "Ask for details. Program endi December 31, 1997; Applies ta HDTV and Digital Converter purchases through December 31, 1399, Rules ond restrictions opply. 
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COVER ART 
DAN GONZALEZ 


Inset: 


Micro pager; tubular info 
highway; electric Ford 
Ranger; animated e-mail. 


7 LETTERS 


10 125 YEARS OF 
POPULAR SCIENCE 
Our snapshots of 
photography's history. 


ys -Thisisn xum epe "NP ydrog PE Mr DITE we SSS We Ate c0 ZA n How a cat sees at night; what 
says an ex-NASA Raginear. li cone edamecc. : diis auto spoilers are good for. 


PGI BOG ED & LECA Net IATION 


70 COVER STORY What Really Downed the Hindenburg 
After years of detective work, a retired NASA engineer 


claims he has found the flaw that caused the —€— ship's 
horrific demise. And it wasn't the hydrogen. Plus: A new, 
more maneuverable Zeppelin is ready to ply in skies. 


96 Fighters Without Pilots Nobody dies—except the 


enemy. For risky missions, remotely controlled combat 
planes are now being designed that fly better than any pilot. 


SOFTWARE 


61 Computers & Software Newsfront Voice-recognition 
software that works; PCs with DVD-ROM; chip wars. 


67 HomeTechnology Newsfront Searching for a home 


by satellite; coming clean on dishwasher energy ratings. 
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46 Electronics Newsfront Compact disc recorder; 
richly colored seis ms; phone that packs a Web page. 


84 SPECIAL REPORT The Truth About atv 


The signals and sets will soon 
be here, and the promises 
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are tantalizing. What 92 The Plastic Car 
arrives may not be A manufacturing 
what's expected, how- marvel that's lighter 
ever. Here's what you're and cheaper than 
likely to get, and why. steel cars. 
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It makes 
everyones work 
that much better. 


N You do vour best work when 
vou're having fun. No wonder so 
many amazing things come out of the 


new Document HomeCGentre" [rom Xerox. 


) The perfect part- 


ner for vour PC, il 
encourages the entire family to create 
group projects or their own individual 
masterpieces. Print out eye-catching 


newsletters vou design with drag-and- 


school report. Capture the beauty of the 


world around vou. Make it vour own. The | 


lee for this creative L- € 


" i — | 
DOCUMENT license? Less than you'd think. You'll find | 


HomeCGentre : Ihe multi-talented HomeCentre value- | 


Yero Bring priced at CompUSA and Staples. For more 


ME FINE 


drop simplicity. Copy vour sales pieces information, call 1-800-TEAM-ARA. Or 


mo "enr 
T 


surf the Web over to www.xerox.com/ 


for a little down-home mass 


marketing. Scan the twist- © pd 


products.html. Rediscover what vou ve 


ing brilliance of Van Gogh into a brilliant Known in your heart all along. Fun works. 


THE DOCUMENT COM PAN) 
XEROX 
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New Internet: 

New Misery 

I HAVE MY doubts about the “touchy- 

feely Internet” [Cover Story, Sept.]. 

The issue is bandwidth. Until the 

links between servers are substan- 

tially improved, Web TV and such 

make life miserable for those of us 

who use the Net in our daily lives. 

Tim Conrad 

tconrad@worlnet.att.net 


Water Worries 


“AQUA LUNG’ discusses the danger 
from showerheads that create too 
fine a mist—permitting toxins in 
the water to be inhaled [Home 
Technology Newsfront, June]. With 
outdoor misting systems, people are 
exposed to tiny droplets of water 
for much longer periods of time 
than they spend in the shower. Is 
a similar health problem involved? 
Andrew Hitzler 
Tempe, Ariz. 


Researchers at the Oak Ridge 
Institute for Science and Education 
who studied shower nozzles have 
not researched outdoor misting prod- 
ucts. With showers, however, they 
found that droplets that are less than 
10 microns in diameter are what 
cause health concerns. While droplets 
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Science NOVEMBER 1997 


Crashing, Flying, and Fighting Back 


THE CRASH OF THE HINDENBURG is an icon to all of us who have seen the dra- 
matic photographs of its demise. Except for Addison Bain, For this NASA scientist 
turned Zeppelin detective, the image was a nagging mystery for years. Bain is a hydro- 
gen expert who knows that the volatile gas simply does not burn with the kind of bright 
fire seen in the photos. So he set out to prove what really happened. Now, Bain has pub- 
lished a provocative new theory. Senior Editor Mariette DiChristina reports on Bain's 
findings and previews an airship revival in the form of a new, 21st century Zeppelin. 


Will digital TV fly? You bet. It’s coming as early as 1998. A POPULAR SCIENCE 


team offers a special report on the next generation of television: a revolution in signal 
technology, TV sets, and—quite likely—the way in which broadcasters offer programming and how you choose it. 

It might seem like good news for picnickers, but actually it's ominous news for farmers, gardeners, and, in fact, all 
food consumers: American honeybees are disappearing. Douglas McInnis reports on how science is fighting back 
against natural and man-made threats to bees and other crop pollinators.—Fred Abatemarco 


from outdoor misters are created at 
larger than 10 microns in diameter, 
the droplets grow smaller as they evap- 
orate, so it is possible that a similar 
safety issue could exist. To guard 
against this, the Oak Ridge researchers 
recommend that you use d sediment 
or carbon-phosphate water filter for 
outdoor misters. 


Bilingualism: No Answer 


I DISAGREE WITH the article “Endan- 
gered Speech" [Science & Techno- 
logy Newsfront, July], which says 
that bilingualism is the answer to 
preserving language. Here in Puerto 
Rico, it has had the opposite effect. 
Spanish has been our primary lan- 
guage. But ever since English was 
introduced, our language has been 
turned into a melting pot of the 
two, so-called Spanglish. So beware! 
If you learn a second language, 
you may be on the way to extin- 
guishing your own. 
C.F. Richard 
Aguadilla, Puerto Rico 


Worth a Return? 


YOU SUGGEST THAT Bikinians can 
now safely return to Bikini Atoll. 
(“Back to Bikini?" Science & 
Technology Newsfront, Sept.]. Yet, 
you fail to mention that a few who 


HOW TO CONTACT US 
Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader@ popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters(2 popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci(2 popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
Popular Science 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

E-mail: popsci@neodata.com 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
www.popsci.com 


returned in 1968 had to leave again 
in 1978 after having acquired dan- 
gerous levels of radioactive stron- 
tium 90 in their blood. Could these 
recent declarations of safety also be 
premature? 
George Dunbar 
aj+37 @freenet.toronto.on.ca 


Double Take 


ISN'T THE PHOTO of Comet Hale- 
Bopp by Dave Buchla [Honorable 
Mention winner, POPULAR SCIENCE 
Hale-Bopp Photo Contest, Aug.] a 
double exposure? 
Alan Rud 
Orange, Calif. 


Indeed it is. “I exposed the film for 
about 5 minutes, backed up the film 
a bit, and then shot the moon on 
the other side of the sky for about 2 
to 3 seconds,” Buchla explains. 


Grotesque but Good 


I FOUND YOUR article “The Body 
Farm" [Sept.] quite macabre, grue- 
some, and incredibly fascinating. 
Andrew McLean 
Surrey, B.C., Canada 


Which Lightning? 


YOU STATE THAT cloud-to-ground 
lightning is the type we most often 
see ["Volts from the Sky,” FYI, 
Aug.]. But every book I have read 
says it's ground-to-cloud. 
K.A. Greene 
moochxxxxx @aol.com 


*Lightning can go both ways, from 
ground to cloud or cloud to ground. 
The latter, however, is more com- 
mon," says a spokesperson at the 
National Weather Center in Boston. 


Sabers of Death 


I GOT A CHILL up my spine after 
reading "Sabers of Light" [Sept.]. I 
certainly appreciate the fact that 
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POPULAR SCIENCE is keeping the 
public abreast of the latest 
weapons being developed for the 
2lst century. But I can't help but 
wonder what horrible sorts of war- 
fare we all have to look forward 
to in the early 21st century? 
Developing new and more deadly 
weapons is never a means of saving 
lives, only taking them. 
Steve M. Lehrer 
Glendale, Ariz. 


DVD: Compatible 


I THINK DVD technology is great, 
not only because of the detail, color 
purity, audio, and extra storage 
capacity it offers, but also because 
you can play CD-ROM titles with it 
(“DVD Delivers," Aug.]. I spent a lot 
of money on my current software 
and I don't want to see it become 
obsolete. Compatibility with pre- 
existing software is what the com- 
puter industry needs if its products 
are to become as affordable and 
easy to use as televisions. 
Mark Andrew Casado 
Scarborough, Ont., Canada 


Remaining Objective 
About Roswell 


I WANT TO applaud POPULAR 
SCIENCE for publishing two objec- 
tive articles about the Roswell inci- 
dent [^50 Years After Roswell," June, 
and Science & Technology News- 
front, Sept.]. You have managed to 
print evidence supporting both 
sides of the Roswell story, without 
imposing your own conclusion. 
Justin Smith 
Fitchburg, Mass. 


Corrections: Land Rover North 
America has not finalized its deci- 
sion on whether or not the Free- 
lander compact sport-utility vehicle 
will be sold in North America [What's 
New, Sept.]. It will be sold initially 
in Europe, beginning in 1998. 


Seenee 


Editor-in-Chief & President Fred Abatemarco 

Editor Cecilia Wessner 

Art Director Christopher Garcia 

Managing Editor William ©. Phillips 

Science Editor Dawn Stover 

Automotive Editor Dan McCosh 

Technology Editor Frank Vizard 

Departments Editor Mariette DiChristina 

Copy Chief Bob Sillery 

Online Editor Suzanne Kantra Kirschner 

Associate Art Director Ronan J. Keane 

Assistant Art Director Russell Hantman 

Staff Photographer/ Photo Editor John B. Carnett 
Graphics Production Coordinator isabel Zambito 
Graphics Consultant John Grimwade 

Assistant Editor Gunjan Sinha 

Editorial Assistant Rachel Cohen 

Executive Assistant Marcie Mason 

Science Editor Emeritus Arthur Fisher 

Senlor Contributing Editor Chris O'Malley 

Far East Editor Dennis Normile 

Contributing Editors Stephen A. Booth, Andrew Chaikin, 
Robert Gannon, Jim Schefter, Don Sherman, Tony. Swan, 
Bill Sweetman, Mark D. Uehling 

Art Intern Kesler Thibert 

Editorial Interns Christopher Miller, Sharon Parmet, 
Noah Rothbaum 


LL... Ru cz p oru uu rt-x-x gy Xu 


Popular Science Properties 

Vice President & Publisher John B. Crawley 

Vice President, Business Development Deb Lees 
Advertising Director Michele Folman 

Eastem Advertising Office: Ann Cusack, Allyson Deane, 
Lisa Friedman, Ron Kost, Chris Leins, Beth Wayne, 
Brenda Charles (212) 779-5000 

Midwest Advertising Office: Manager Hans Theisen, Brian 
Stalzer, Michele Spencer (312) 337-7896; Los Angeles 
Advertising Office: Manager William M,C, Miller, Moira 
Shepard (310) 315-4380; Detroit Advertising Office: Manager 
Bob Baumuller, Lynne Gushman (810) 350-3800; 
San Francisco Advertising Office: Manager 

Ed Gotfredson (415) 777-4797 

Direct Response Advertising: Diane Pahl, (313) 730-9717 
Classified Advertising Sales: Gena Rosenson, 
Elizabeth Irving. (212) 779-5163/5132 

Sales Development Director Ellen Pedersen 

Research Director Yolanda Sandulescu 

Promotion Consultant Stephen McCarthy 

General Manager Jil! Raufman 

Associate Business Manager John Waye 

Advertising Coordinator Gina Gregory 

Consumer Marketing Director Dan Dynan 

Director of Retail Sales Marcia Orovitz 

Production Director Laurel Kurnides 

Production Assistant Toni Peterson 

Prepress mule! John Francesconi 


"^O Times Mirror 
hd Magazines 


mmn Emm amus ims mam) GE GNU GENES GENE GNE GEN. CENZO GERE GEGEG EXE E ee GUNDZ  NRGE  NZNZ  CGIELC eee ee 


President & Chief Executive Officer Efrem Zimbalist Ill 

Senior Vice President, Finance & Administration Michael J. Haugh 
Senior Vice President Operations & Multimedia Scott W. Kabak 
Senior Vice President Fred Abatemarca 

Senior Vice President Jason E. Klein 

Senior Vice President James Muckols 

Senior Vice President Brian Sellstrom 

General Counsel Janette Payne 

Vice President/Corporate Development Richard S. Alfano 
Vice President/Human Resources Kathleen Casey 

Vice President/Information Systems Robert Cudworth 

Vice President/Accounting Nicholas A. DeCarlo 

Vice President, Administrative Services James F. Green 
Vice President/Finance Kerry Larmore 

Vice President Manufacturing Kit Taylor 

Director/Inside Sales Richard Goldberg 

Director/Corporate Sales Nicholas M. Ricci 
Director/Multimedia Dominic Schmitt 

Director/Public Relations Joanne Chaseman 


NOVEMBER 1997 apu 


lal 
IBTIE 


p 
3 


; 
e 


=o 


01997 Timex Corp. “Ironman is a trademark of the World Triathlon Corp. Cy. a and TRIATHLON watch design are trademarks of Timex Corp. INDIGLO is a registered trademark of Indiglo Corp. 


Jersey worn by Bronko 
Nagurski in 1943 when, after 
a 6 year retirement, he 
returned to play three 
positions for the Chicago 
Bears, and lead them to 
an NFL Championship. 


Watch worn by Brian 


McDermott the night he 

regained his crown as i 一 一 一 
arm-wrestling champ Sie 

at Michael's Old E 

Town Tavern. 


The new Ironman Triathlon analog/digital combo 


TIMEX 


IRDODNMAN 
Triathlon’ 
With All Day Indiglo* 
It takes a licking and keeps on ticking’ 


For retailers, call 1-800-367-8463 (USA) or 1-800-263-0981 (Canada).Visit our web site at www.timex.com 
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Photography 
Technology that recorded the 
moment takes its place in history. 


1880) 
Take a Load Off N 


EVER TRY TO take pictures = = eh 
with a darkroom strapped eS Sa e 
on your back? That's what photography was 

like until 1880, when George Eastman perfected Richard Maddox's 
"dry plate" developing. No longer did photographers need to coat, 
expose, and develop glass plates at once, under a dark tent, in the 
field. They could now expose ready-made dry plates and develop 


them later. A "decided advantage," we commented in February 1881. 


First Portable Camera 


"WHO INVENTED the first miniature 
camera?" asked POPULAR SCIENCE in 
December 1938. Comparing the first 
35mm marketed by the German 
company Leitz in 1924 to another 
invented by American Guy Smith 
in 1912 but never patented, we 
determined the two were "nearly 
identical." By the 1940s, 35mm 
cameras such as this Kodak (above) 
were becoming more common. 


Home Movies on Television 


SCOTSMAN JOHN Loggie Baird stored the first 
video images on a vinyl record in 1928. But 

it wasn't until the 1970s, when Japanese elec- 
tronics companies equipped videocassette 
recorders with cameras, that video cameras 
really took off. In October 1978, we suggested 
that filming video movies was as easy as 
strapping a videocassette recorder to your 
shoulder, pointing the camera, and shooting. 


| 
1880 | 1880 -— | 


Rolls and Rolls 


“THE OPERATOR can do away 
with glass and its weight,” 


— we reported in February 1881, /4 
A Photo Fling i ie. 


a year after George Eastman / 
IN JULY 1987, PoPULAR SCIENCE created roll film. First mar- f°, 


encouraged its readers to "Have keted in 1884, roll film 
a Fling"—with the first single-use has since evolved from 
camera, from Kodak. To develop the the 35mm format (far 
film, users had to send the entire Fling right) sold commercially 
camera to Kodak. Today, you can buy single-use in 1924, to the easy-to- — * 
cameras that are waterproof and have built-in load but clunky cartridge film (right) in 
flashes, such as the Kodak Sport (shown). 1963, to the smaller, no-fuss loading of the 


Advanced Photo System in 1996 (above). 
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Their grandparents used letters to share a funny story. 


Their parents used a wire to confess an intimate thought. 


They use a cell phone to reveal a piec 


What will their kids use to make ea ch c t 
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No More Smoky Flashes 


\ IN FEBRUARY 1932, POPULAR SCIENCE 
| E lamented over a 
| photo incident 
where "the stuff 
” [flash powder] went 
off with a sputtering 
sizzle and scorched its 
way through a valuable 
rug." Such mishaps 
|. became rare with the 
flashbulb, introduced 
| commercially in 1929. 
Attachable bulbs (left) 
" ultimately gave way to 


Crème dela Creme EEES 


IN DECEMBER 1994, Poputar Science dubbed 
Canon's EOS 1-N a Best of What's New; it 
came equipped with mirror-lockup to prevent 
vibration, silent rewind, and the revolutionary 
ability to focus quickly on where the eye looks. 
In 1996, the EOS IX made the list again with 
beefed-up features, includ- 

ing mid-film switch- 
ing and electronic 
data transfer to 
processing 
equipment. 


Also Noted... 


©1894 Le Roy produces first 
movie projector. 
+1923 16mm portable movie 


cameras provide home movies movies on TV. 


for the elite. 
*1932 3-D movies become an 
excuse to wear funky glasses. 
+1936 The 16mm portable 
camera gives way to cheaper 
8mm home movies. 


12 


the handy built-in flash. 


©1964 Instant processing pro- 
vides color photos in a snap. 
*1971 Kodak's video-cartridge 
player lets you view Super 8 


*1989 Digital photos skip 
the developing process. 

*1992 Sony's digital video 
camera gives crisper images. 

*1990 CDs let you see your 
photos on a giant TV screen. 


Instant Photos 


“CAMERA COUGHS OUT Finished Prints," reported POPULAR SCIENCE 
in May 1947. We explained the technology with a diagram 
(shown). Invented by Edwin Land, the first Polaroid camera 
spit out a finished photo in 1 minute. More than 10 years 
later, Land introduced the first instant color Polaroids, spark- 
ing a craze that continues today with a range of lively colored 
cameras, including some that even talk. 


A Natural 


FIRST CREATED by Leopold Godowsky 
and Leopold Mannes in 1916, color 
film was perfected and commercially 
sold in boxes as Kodachrome (shown) 
in 1935 by none other than George 
Eastman. In March 1932, we an- 
nounced: "Snapshots in natural colors, 
the dream of amateur photographers, are now 
made possible with an ordinary hand camera." 


Far Becomes Near 


IN 1946, A COMPANY called Zoomar marketed 
the first single lens that could "take normal, 
wide angle, and telephoto pictures," reported 
POPULAR SCIENCE in May 1959. The Zoomar had 
14 individual lenses mounted in three separate 
barrels fitted to a 35mm camera. Today's latest 
lenses (such as the Canon below) take focusing 
to new heights: Some boast gyro sensors 
and microcomputers to control 
blur-causing vibration. 


i 
m L1 
amo 
EAS 
igh z 
j Ts j 
cr" n C 
ag = 
tH i. E 
c 
— i Tu 
= - ^ h LH 
= — h o *T 


NOVEMBER 1997 Popular 


Used to be, taking a picture of your baby 
was something that started when you had your baby. (Or shortly thereafter.) 
Things are a little different today. 

Now you can get a print of your sonogram. 

Courtesy of a line of digital/video printers created by Sony Medical Systems. 
They produce the sharpest pictures available. 
(We thought doctors would like that.) 

And they’re ready in less than 30 seconds. 
(We thought you’d like that.) 

‘They’re helping physicians do their jobs a little better. 
And they’re helping parents pick a name a little quicker. 


Isn’t the digital age a wonderful place to be? 


Digital Dream Kids 


WWW, 50ny.cOM)! electronics 


| 1997 Sony Electronics Inc. Reproduction in whole er in part without written permission 1 prehibued. All rights reserved. Sony à 
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All-wheel drive. Top-of-the-line Porsches use it to stabilize weight transfer 


when cornering. Lamborghini offers it for better traction on the Diablo VT. And 


now even Volvo offers it on one new model to make driving safer and more sure- 


footed in adverse weather conditions. But only one car company makes all-wheel 


drive the foundation of every car they build: Subaru. The Subaru All-Wheel 


Driving System constantly monitors the road, transferring power instantly to 


the wheels with the best grip, giving you the traction you need. Whatever the 


Outback Limited 


road. Whatever the weather. Call 1-800-WANT-AWD, visit www.subaru.com 


or better yet test-drive any Subaru and feel the difference for yourself. 


SUBARU, & 


Forester 


Efficiency Expert 


KEEP YOUR important files 


一 organized when you're on 

| ——— the go with the Red Dot 
fus file system. At the office, 
es I 


the files can hang verti- 
cally on the wall. On the 
road, they fold together to 
form a 5-pound portfolio- 
style case. Price: $100. Red 
Dot, 16135 S.W. 72nd Ave., 
Portland OR 97224. 
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Micro Pager 


MOTOROLA'S JAZZ is the smallest alphanumeric 
pager in the world at a mere 2.9 by 1.5 by 
0.8 inches. The $149 pager displays one of 10 

pre-programmed messages when a caller enters a 
two-digit code. Other features include caller ID, 
alarm clock, and countdown timer. Available this 
winter. Motorola, 1500 Gateway Blvd., Boynton 
Beach FL 33426. www.motorola.com/pagers 


The Tubular Info Highway 


THE POWERHOUSES of plant cells, chloroplasts were long 
thought to churn out energy independently of one another. 
Researchers at Cornell University, however, recently found 
that the cells are connected by microscopic tubules through 
which they exchange proteins and other chemical messages. 


Research by Chris Miller, Sharon 
Parmet, and Noah Rothbaum 
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Flexi-Blocks 


A THOROUGHLY MODERN update on building blocks, 
Primordial's ZOOB blocks are modeled after the human 
body's flexible joints and sockets. ZOOB’s plastic parts 


can be twisted, bent, and connected to build hundreds 
of different objects—including representations ranging 


from a DNA double helix to a model dress. Price: 
$7 to $40, depending on the number of 
pieces. www.zoob.com 


Deeper Bass 


FOR BETTER SOUND, the NEC 
Versa 2700-series notebook 
computers have two speakers 
and a subwoofer built-in. The 
fully equipped laptops feature 
floppy and 16X CD-ROM drives, 
a 56Kbps modem, a 133- or 
166MHz MMX Pentium proces- 
sor, and hardware-supported 
MPEG video. Price: $2,399 to 
$3,299. www.nec-computers.com 
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WHATS NEW 


Complete 
Picture 


OLYMPUS’ D-320L is a high- 
resolution (1,024 by 768 pixels) 
digital camera that has it all: a 
2-inch color LCD for previewing and 
reviewing pictures, a video-out port for viewing images on a 
TV, an optical viewfinder, a four-mode automatic flash, and 
a removable memory card. Price: $699. www.olympus.com 


AAwWN E N 


Stealth Sub 


THE NEWEST and quietest addition 
to the U.S. Navy's nuclear-pow- 
ered submarine force, the $2.4 
billion U.S.S. Seawolf is virtually 
silent, right down to eliminating 
the foof sound its predecessors 
make when firing a torpedo, says 

the Navy. The 353-foot Seawolf 
displaces 9,150 tons submerged, 
travels in excess of 25 knots, and 
can dive to at least 800 feet (the 
Navy won't release its maximum 
depth). The vessel carries a crew 
of 130 and is designed to with- 
stand Arctic conditions. 
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Multimedia Connection 


THE MOUSE-SIZE Buz multimedia producer makes it easy to down- 
load audio and video to your computer. Sporting an array of 
input and output jacks, the $200 box captures video with 
24-bit color and 640- by 480-pixel resolution at 30 
frames per second. To create multimedia presenta- 
tions, Buz includes software that lets you record, 
edit, and add special effects. Iomega Corp., 1821 
West Iomega Way, Roy UT 84067. www. 


iomega.com 


Rugged 
Cordless 
DON'T WORRY if the 
Jeep cordless phone 
accidentally falls into 


the pool: It's water-resistant. The full-featured 
900MHz cordless phone has both caller and call- 


Solar Shade waiting ID. The double-row LCD displays the time, 


THE SOLARPORT at the Sacramento Interna- 
tional Airport in California does double duty: 
Solar panels on the roof 
generate energy while 
simultaneously providing 
much-needed shade to 
the otherwise-hot park- 
ing lot below. The panels 
produce 128 kilowatts 
—enough energy to 
recharge four electric ve- 
hicles and supply enough 
power to the local grid 
for 50 homes. 


Raise Your Own Weatherman 


DOES YOUR CHILD want to be a weatherman? Designed for 
ages 9 and up, the Storms and Weather Forecasting kit 
teaches about storms and how to predict them. Would-be 
forecasters can build a weather station or explore the ac- 
tivity book, which includes puzzles and stories. Price: $35. 
Available at specialty toy stores and The Nature Company. 


T4 N 


date, and duration of the previous call. Price: $200. 
TeleMania, 1 Trade Zone Court, Ronkonkoma NY 11779. 
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The trouble with As RA Ses 
ordinary maps is, b brs 
they don’t know itr ares 
where you are. fei 


Meet the GPS II-a Global Positioning System 
receiver with electronic map. It not only shows the 


Of course, only GARMIN 
offers the versatile flip-flop dis- 
play. Vertically, its a handheld 
for hiking. Push a button and 


best accuracy possible. 

Where you've been. 
The GPS III tracks your route and 
stores favorite spots with names, 


lay of the land, but where you stand, too. 
We've loaded millions of miles of interstates, 


highways, railroads, rivers and shorelines into the 
GPS III. Yet this versatile per- 
sonal navigator weighs only 9 
ounces and fits comfortably in 
your hand, on your bike or 
atop the dash of your car. 
Where vou are. 
The GPS III's 12 parallel 
channel receiver will find 


your position fast and keep your position even 
in dense foliage. Position averaging reduces 
the affects of Selective Availability (5A) for the 


© 1997 GARMIN Corporation 


icons and a brief description. With one má: 
trip odometer and speed calculations are in clear 
view. It will even display sunrise and sunset times 
so you're not left in the dark. 

Where youre going. 
Most remarkable about the GPS III is its basemap. 
It shows primary landmarks 
for North, South and Central 
America. And alter telling you 
how far you are from a given 
point, it will figure the time 


required to arrive. 


j the dia reads horizontally 


` 888-4-GARMIN extension 1, 


for installation on your boat, 
bike or car. 

So set aside your conven- 
tional maps and worries of 
getting lost. Just call toll-free, 


or visit your GARMIN dealer and 
let the extraordinary GPS III put you on the map. 


s GARMIN. 


ME 


1200 East 151st Street, Olathe, KS 66062 
888.4. GARMIN extension 1. fax 913.397.8282 
www garmin.com 
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Introducing Digital 


The World's First 3.5" Floppy Disk Digital Camera 


Fear bades, irs eck Cope Hall è enisi bem with is 
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Databases/ 
Spreadsheets 


Documents/ 
Publications 
From internal newsletters to company reports, wherever there's a story to 
tell, you can tell it better with pictures taken with a Sony Digital Mavica. 


Digital Mavica is compatible? with Windows® 3.1/Windows® 95/ 
Windows NT® 4.0 or Mac" OS System 7.5. 


1997 Sony Electronics Inc. Reproduction in whole or in part without written permission is prohibited. All rights reserved. Sony, Mavica, Imagine That. On a Floppy. and 
Shoot! Store! Show! are trademarks of Sony. Microsoft, PowerPoint, Excel and Windows are trademarks of Microsoft Corporation. Mac OS is a trademark of Apple Computer. 


1. Continuous recording (10-second intervals with flash off) 2. Some systems may require supplied ArcSoft™ software 


With Sony’s new 
Digital Mavica’ Still 
Camera, adding pic- 
tures and images to make 
professional looking docu- 
Digital Mavica records on a stan- 
dard computer floppy so you can 
play it back on virtually any PC. 
No more hassles with 


cables, interfaces 


or drivers. 


Finally, a Digital Still Camera 
with Real Camera Features 
like a 10x power zoom lens with 
1" macro capabilities and auto- 


focus, auto-white balance and 


— > auto-iris 
" v for proper 
“| exposure 


10-to-1 ZOOM LENS 


Watch your work 
come alive! 


E. 
‘eee 


Point and shoot! 


| and a built-in flash and 


self-timer. Five Camera 


Mode Settings allow con- 
trol of prevailing light conditions: 
e Portrait + Landscape 
* Beach and Ski « Sports 


e Sunset and Moon 


¢ 
Never miss a shot! 
Sony’s InfoLithium ™ 
4 
Rechargeable Battery allows 
up to 500 continuous Shots' with a 
Ll = - 
single charge as it powers a large 
2.5' color LCD screen for compos- 


ing, monitoring and playback. 


Digital Mavica is compatible 
with virtually any PC. It 
uses universaly compatible high 
density 3.5" standard computer 


floppies that can hold up to 20 high 


A single disk can 
store up to 40 images! 


V 
resolution or up to 4O standard res- 


olution images in 24 bit color 640 x 
480 (VGA) JPEG format. i 


Slip the floppy into a PC and 
watch the work come 
alive. Digitap ^Mavica 
is "b8hiBatible, with 
Windows ®3.1/Windows® 
95 /Windows NT 4.0 or 
Mac™ OS System 7.5. Add 
images to your spreadsheets, 
newsletters, Websites or any 
Popular imaging software. Digital 
Mavica also confes, with ArcSoft 
PhotoStudio for creativeoptions 


* 
to manipulate images, add «text 


+ 
\ 


if you can picture it on d 


and change backgrounds. 


floppy, you can see it inj 


Digital Mavica’ 


Imagine That. On a Floppy. 
www.sony.com/mavica 


WHAT'S NEM 


Twins Disguised 


MAZDA'S B-SERIES pickup trucks share a chassis and 
mechanical components with Ford’s new Ranger. But 
you won't be able to tell from the outside. Unlike 
the rugged, upright Ranger, the Mazdas’ sporty, 
lower-slung look pegs them as competitors with the 


new compact truck offerings from Japan. The en- Animated 
gines in the B-Series range from a 117-horsepower E-Mail 
2.5-liter 4-cylinder to a 4.0-liter 158-hp V6. The WANT TO spruce 


prices range from about $11,400 to $15,600. 
up your e-mail? 


You can send in- 
teractive, animated messages with Broderbund's Print Shop 
LiveMail. Create multiple scenes and add "hot spots" your 
recipient can click on to move from one scene to the next. 
The $30 Windows 95 CD-ROM includes more than 200 pre- 
made animated messages. Or you can create your own with 
the hundreds of included animated graphics, images, 
sounds, and backgrounds. Broderbund Software, Box 
6121, Novato CA 94948. 


YOU CAN STASH the NEC Ready 
Multimedia PC's tower out of 
the way and still have access 
to your CD-ROM/DVD drive and 
3.5-inch floppy drive, thanks 
to the detachable Media Con- 
trol Unit. This unit's two-line 
LCD displays computer system 
information, news, or financial 
updates via the NEC Internet 
Antenna. Price: $2,000 to 
$3,000, excluding monitor. 
www. nec-computers.com 


Convenience King 


NORTEL'S PCS 1930 GSM phone is the first to offer speaker- 
phone, voice dialing, and caller ID. Its proximity detector 
automatically switches between speakerphone and regular 
mode when you bring the phone to your ear. The detector 
doubles as a light meter, turning a backlight on only when 
needed, to save battery life. The price varies by service 
provider. www.nortel.com 
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Speed 100% 


Smart Turns 


NO BRAKING is needed when you turn 
Toro's Wheel Horse Lawn & Garden 
Tractor. The Smart Turns steering sys- 
tem automatically slows the tractor 
when the driver moves the steering 
wheel; continues to reduce the trac- 
tor's speed as the turn sharpens; and 
then returns the tractor to its previ- 
ous speed when the turn is complete. 
Price: $5,300 to $8,500. www.toro.com 


Camcorder 
Takes Stills 


BEHAVING like 

the camcorder it is, 
Sharp's Viewcam records 
video digitally. Simply flip 

a switch, however, and the 
VX-DX10 Viewcam turns into 

a digital still camera. Store as 
many as 48 still pictures in the 
device's 2MB flash memory or on a 
DV tape. Still images can be pulled 
from recorded video footage. Price: 
$3,399. Sharp Electronics, Sharp Plaza, 
Mahwah NJ 07430. www.sharp-usa.com 


Big Wheel 


THE WORLD'S tallest Ferris 
wheel spun into operation 
this summer at Tempozan 
Harbor Village in Osaka, 
Japan. The 100-meter- 
diameter wheel reaches 
112.5 meters at its highest 
point. It has 60 cabins, 
each carrying a maximum 
of eight passengers. One 
complete spin lasts 15 
minutes. Construction 
cost: about $22 million. 


Space to Spare 


FOR AN ECONOCAR, the Citroën Xsara has exceptional cabin space 
and a generous 14 cubic feet for luggage. The car is powered by 
any of five gas or two diesel engines. With passive-steer rear 
suspension and MacPherson struts in front, the Xsara handles 
smoothly and corners smartly. Automobiles Citroén, 62 Blvd. 
Victor-Hugo, 92200 Neuilly-sur-Seine, France. Price not yet set. 
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Internet:: It's not about searching. It's about finding. It's about getting more of the info you need 
and less of the Webby Web. It's about getting a description of a Web page before you download it - 
so you can decide if you want to download it before you download it. It's about typing in the beginning 
of a Web address and watching the address complete automatically, because you've typed it in 
before and Microsoft* Internet Explorer 4 remembers. It's about being efficient. 

Get the Web the way you want it. Download Internet Explorer 4 now. For you, it's free." 


Internet Explorer 4 


TOME AE NET M REM NE HR TT DE EOM EUN for $4.95, from the Web or at 1-800-485-2048. *Connect-time charges may apply when downloading. ©1997 Microsoft Corporation. 
All rights reserved. Microsoft and Where do you want to go today? are registered trademarks and the Microsoft Internet Explorer logo is a trademark of Microsoft Corporation. 
Copyrighted material 


WHAT’S NE 


Printer Scanner 


THE NEXT TIME YOU WANT to scan an image, you might try using 
your printer. Canon's new Color Image Scanner Cartridge IS-22 ($99) 
replaces the ink printhead of Canon's BJC-4304 color inkjet printer 
and turns the device into a scanner. Letter-size sheets are scanned 
in 24-bit color or black and white, at resolutions as fine as 360 dots 
per inch. A 4- by 6-inch color image takes about 2’4 minutes to scan 
at maximum resolution. www.ccsi.canon.com 


CORDED OR CORDLESS, the Wizard rotary tools 
tackle numerous tasks around the house—clean- 
ing, cutting, polishing, grinding, sharpening, 
sanding. The corded Wizard's speed varies from 
8,000 to 24,000 rpm. It costs $65 to $75, depend- 
ing on accessories. The cordless two-speed (13,000 
and 18,000 rpm) runs for 20 minutes on a fully 
charged 3.6-volt VersaPak battery and costs 
$29, without battery and charger. 
www.blackanddecker.com 


Meter Minder 
That Travels 


GUARD AGAINST parking fines with 
Philips’ RC948 CD car stereo. Its detach- 
able front panel has a programmable 
timer that counts down the remaining 
time and alerts you before your meter 
runs out. The stereo also features digital 
dynamic compression that maintains a 
selected sound level—so you can hear 
softer music without being suddenly 
blasted when the musicians crank up the 
volume. Price: approximately $800. 
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WHERE TO CRAM that last file folder? The Exec-on-the-go has gener- 
ous compartments for files or clothes, plus a removable protective 
harness for your laptop. The all-leather carry-on luggage sports ball- 
bearing wheels and a combination lock. Price: $375. Lodis Corp., 
2261 S. Carmelina Ave., Los Angeles CA 90064-1001. www.lodis.com 
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ristmas Íradition 
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Federal Express 


ETSI 


For over 85 years, people have turned 

to the L.L. Bean Christmas catalog to find the perfect holiday 
gift. From turtlenecks to toboggans, were sure to have something for everyone 
‘on your list. All honestly priced, all 100% guaranteed. Just pick up the phone 
and give | us a call—or shop with us on-line at www.llbean.com. 


Call "—- your | FR 


PRE catalog. . 
H 800- 44 


UNE ec PD Casco Street, Freeport, ME 04033 
l- 4690 . a | x i s: E UR i 


Battery controller 
AC motor 


Electric Ranger Power 


steering 

FORD'S 1998 RANGER EV is an electric 
version of its popular Ranger compact 
pickup. Powered by 39 lead-acid bat- 
tery modules that together weigh 1 
ton, the Ranger EV has a 50-mile range 
when carrying payloads as heavy as 700 
pounds. At $32,750, the truck is expen- 
sive, but its operating costs are low— 
making it suitable for delivery fleets 
with short, predictable routes. 


Charger — 


battery packs 


Hidden Antenna 


NOTICE ANYTHING missing from the First Alert Clear Sound Nursery Moni- 
tor? The antenna is built in, so it can't break off. The $40 monitor's hand- 
held component has indicators that let parents see when they've ventured 
too far to hear the baby cry; that visually display sound levels in the baby's 
room; and that warn when power is low in the 9-volt alkaline battery. 


Portable Respirator 


THE RAPID RESPONSE Respiratory Protection 
System is designed to protect emergency 
workers without being cumbersome. It 
weighs only 9.9 pounds and folds up conve- 
niently into an integrated carrying case. The 
battery-powered unit provides a continuous 
flow of filtered air. Since all components are 
clipped onto the system's fire-resistant vest, 
the gear can be donned quickly. Price: $792. 
Racal Health & Safety, 7305 Executive Way, 
Frederick MD 21704. 


Digital Zoom Camera 


KODAK'S SECOND 1-million-pixel 
digital camera, the DC210 looks 
more like a camera than did its 
binocular-styled predecessor. The 
DC210 packs in a 2X zoom lens 
and adds video outputs for con- 
nection to a TV. No need to 
cable the 11-ounce camera 
to your PC; the infrared 
connection beams the 
images to any computer 
that has an infrared 
transceiver. Price: $899. 
www.kodak.com 


As you begin your search for the 
ideal home theater audio system, 
ask yourself what's important: 


Or is it the size of the sound? 


MU 
EPP 


it has long been assumed that bigger equipment means better sound. Not anymore. Bose” Lifestyle” 
systems allow you to enjoy better sound with less clutter, less equipment and less complication. 
am Pai e A single, 2%" high music center replaces an entire rack 
of electronics and includes a built-in CD player and AM/FM 
tuner. * Tiny Jewel Cube" speakers are about the size of a 


computer mouse. And hidden away out of view is the 


Acoustimass” module for purer, more natural bass. Your favorite 
music, movies and sports programs will come to life in a way you 
simply cannot imagine. € Home Theater Tech- 
nology summed it up by saying, “Everything is 
included and carefully thought out.... The performance is awesome.”* e Please 
call for your complimentary guide to our Lifestyle” music and home theater 


systems, and for Bose dealers near you. Then compare the size of Bose sound 


to the sound of the biggest equipment you can find. 


MTT E C 


Better sound through researche 


1-800-444-BOSE Ext.479 www.bose.com 


© 1997 Bose Corporation JN98307G *From a review of the Lifestyle* 12 home theater system 
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| e "aids id "econ is an amazing 
)camco p ler first. Canon's Digital 
Motor Drive never misses a 
1moment, so you never miss a 
eshot. High action images are 

aptured with only — 

tthe highest quality” 
^9. 


* s $9DIGITAL 
t MOTOR DRIVE 


Yesolution, and individual frames can 
]be selected and enjoyed on-screen 
vor as digital prints. 


ExcLusivE PROGRESSIVE ScAN CCD 


MA giant leap from the past, only the 
)Canon Optura Digital Camcorder 
lincorporates the superior image- 
capturing capability of a Progressive 
?Scan CCD. This unique im- 
sage sensor significantly 
iiimproves picture 
oquality and allows 
(you to shoot at 
llightning fast speeds. 
2So now, for the first time, you're 
sable to shoot in "Movie," "Photo" 
por "Digital Motor Drive" mode. 


w^ WoRLD-RENOWNED CANON OPTICS 
The Optura offers the world's 
longest optical Mini DV zoom. A 14x 
Optical/35x Digital Zoom—equal to 


Plus it offers our Optical Image 
Stabilizer to ensure that every 


Simulated Demonstration 

ODigital Motor Drive Is A Trademark Of Canon, Inc 
he OV" Logo Is A Trademark 

21997 Canon U.S.A., Inc. 


p "The Optura S» ia comes with Canon's 
exclusive FlexiZone Autofocus and 
Programmed Auto Exposure systems, 


t - o - 


a 37-1,309mm lens on a 35mm camera. 


__. Shutter and Aperture 

ju Priority Modes, two-inch 
Color View Screen, Color 
Viewfinder, 12-bit /16- bit Digital 
Stereo and optional E-TTL EOS 
Speedlites for flash photography. 


UNLIMITED Creativity By PC 
With an IEEE1394 interface, the 
Optura allows you to go from motor 
drive to hard drive in just seconds. 


Utilizing a video capture 

board and software, | 1 
you can download NS | 
edit, manipulate and ... |... 


uoutpat the world's 
x nest videos and stills with just 
à the click of your mouse. 


Discover the new world of 

| digital imaging. Where action 
is captured at 30 breath- 

- taking frames per second. 
Where every digital still is incredibly 
moving. And where the real action 
begins long after you've finished 
recording. Discover the world of the 
Canon Optura Digital Camcorder. 
For complete information, call us at 
1-800-OK-CANON or visit us at 


www.canondv.com 
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Ultra Compact 


THE STYLISH Pentax Efina Advanced Photo 
System camera packs a 2X zoom into a body 
not much wider than a roll of film—3.8 by 
2.3 by 1.4 inches. Without battery, the $350 
camera weighs a mere 5.5 ounces. Pentax Corp., 
35 Inverness Dr. E., Englewood CO 80155. 


Six-in-One 


BROTHER'S MFC-7000FC ups the ante for multifunction machines by 
adding a sixth capability—video capture—to the already available 
color scanning, copying, faxing, message taking, and color print- 
ing. Plug a VCR, camcorder, or digital camera into the MFC-7000FC's 
video jack to fax, copy, or save a frame of video. Price: $999. 
Brother International, 200 Cottontail Lane, Somerset NJ 8875. 


Injector 


Fuel metering 


^ir line (out) pump 


Air rail 一 


Ignition coil 一 


Flywheel 
and rotary | 


oc) 
TA encoder 
Coolant line a Air pump 


Rest in Place Air tine (in) Se 


Starter solenoid 


IMAGINE BEING ABLE to read e cT 
a person's life story at his final i | 
resting place. Viewology stores 


— Electric 
control unit 


TNOAHZOS 


20 pages of pictures and text. Better Boat Engi ne 

Mounted on a tombstone or 

urn, the unit has a 5- by 4- TOHATSU’S prototype direct-injection engine 

inch black-and-white weather- is the first boat engine to incorporate air- 

proof display. Viewology is assisted fuel delivery. The two-stroke out- 
E powered by a 9-volt battery board is more fuel efficient and powerful 


or solar panel. Price: $1,500 to than gas and diesel engines of equal size 


$6,500, depending on —and clean enough to meet U.S. and Euro- 

options. Leif Technolo- pean exhaust-emissions requirements. The 

gies, Box 235, Lebanon engine will be available in the year 2000 

OH 45036. www.leif.com from Tohatsu and Nissan Marine. Tohatsu 
Outboards, 1624 W. Crosby Rd., Suite 101, 
Carrollton TX 75006. 
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[he cleanest wipe. 
The longest life. 


1997 Robert Bosch Corporation, Sales Group. 


NANOTECHNOLOGY 


FICIENCE & ECHNOLOGY 


EDITED BY DAWN STOVER 


The Littlest Guitar 


THINK SMALL. That's exactly what 
scientists at Cornell University are 
doing. They've created the world's 
smallest guitar, about the size of a 
blood cell. Each of its six strings is 
roughly 50 nanometers wide, the 
width of about 100 atoms. 

The nanoguitar was not created 
for some Lilliputian Eric Clapton, 
but to demonstrate the remarkable 
technology being used at Cornell's 
Nanofabrication Facility and else- 
where to make microscopic devices 
that could eventually be used for 
everything from fiber-optic commu- 
nications to controlling the flow of 
air over a plane's wing. 

Earlier technologies used photo- 


a 
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The foils combine two 
types of motion to 
mimic penguin flippers. 


A pair of oscillating foils, shown 
in this artist's concept of a full- 
size boat, could move ships more 
efficiently than propellers can. 


Penguin Boat 


ENGINEERS AT MIT are hoping to 
improve the efficiency of ships by 
mimicking the swimming technique 
of penguins, which hold their bodies 
still while using flippers to move 
through the water. In theory, flippers 
are about 20 percent more efficient 
than boat propellers. 

The engineers have already con- 
structed a 12-foot-long craft called 
Proteus the Penguin Boat, which is 
propelled by two flipper-like “oscil- 
lating foils” attached to its stern. The 
foils not only swing back and forth 
like doors, they also move toward 
each other and then apart, like the 
legs of a kicking frog. One advan- 
tage of this design is that the foils 
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can be used for steering as well as 
for propulsion. 

The prototype Proteus made its 
maiden voyage on the Charles River 
in Boston earlier this year. The next 
step is to build a bigger boat with 
foils that penetrate the hull, a design 
that doesn’t make waves. 

The first use of penguin-like 
propulsion will probably be in robotic 
underwater vehicles, which need to 
conserve battery power during their 
long stays at sea, says MIT research 
scientist James T. Czarnowski. Even- 
tually, though, the technology could 
be scaled up for full-size ships. 

The penguin boat is descended 
from a "robo-tuna" developed at MIT 
a few years ago. The tuna's whole 
body swished back and forth, which 
was an efficient way of getting around 
but impractical for ships.—D.S. 


The Cornell nanogultar Is only 10 mli- 


lithography and chemical etching 
to make computer circuits and 
micromachines. But to build devices 
with dimensions measured in nano- 
meters, Cornell researchers are using 
a high-voltage electron beam to 
sculpt structures out of crystalline 
silicon on oxide substrates. 

"I know we can go smaller than 
this," says Cornell scientist Harold 
G. Craighead. "The question is how 
small we can go and still have de- 
pendable and measurable mechani- 
cal properties." —Arthur Fisher 


crons long. The diameter of an average 
human hair is about 200 microns. 
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Ice Worms 
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WEATHER 


Let It Snow! 


AT A UNIQUE research center recently 
opened in the mountains of central 
Japan, scientists dreaming of a white 
Christmas can create one on the spot. 
The purpose of the new facility is to 
help scientists gain a better under- 
standing of snow. 

The Cryospheric Environment Sim- 
ulator has a three-story cold room with 
snow- and rain-making equipment, 
blowers to duplicate wind effects, 
banks of lights to simulate solar radi- 
ation, and temperature and humidity 
controls—all to replicate the wide 
variety of natural conditions under 
which snow falls and melts. "We don't 
have to go outside and wait for various 


BIOLOGY 


IT’S AN interesting place to visit, but 
you wouldn't want to live there: in 
frozen gas deposits on the floor of 
the Gulf of Mexico. Scientists on an 
expedition funded by the National 
Oceanic and Atmospheric Associa- 
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A new species of marine worm, not yet named, lives 
in frozen methane deposits beneath the ocean floor. 


F., 


tion have discovered a worm thriving 
in this unusual habitat, however. Liv- 
ing on and within solid chunks of 
methane gas called hydrates, the 
“methane ice worms” are believed to 
be a new, as yet unnamed, species. 
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conditions to occur,” says Atsushi Sato 
of Japan's National Research Institute 
for Earth Science and Disaster Preven- 
tion, which built the facility. 
Experiments there will help scien- 
tists learn how avalanches occur, and 
how snow and ice accumulate to de- 
structive levels on buildings. Studies 
of how snow melts could lead to bet- 
ter forecasting of spring floods. And 
by observing how snow's albedo—its 
ability to reflect light—chanaes as the 
snow degrades, researchers hope to 
learn how the winter snow cover in- 
teracts with Earth's absorption of solar 
radiation. Understanding this interac- 
tion is crucial for accurate predictions 
of the effects of long-term climate 
change.—Dennis Normile 


From their research submersible, 
the scientists observed hundreds of 
the flat, pink worms on a hydrate out- 
cropping. Each of the worms was an 
inch or two long, with two rows of 
oar-like appendages enabling it to 
move throughout the honeycombed 
methane mound. 

"These are not just another 
common worm in the mud," says 
Charles Fisher of Pennsylvania State 
University, the expedition's chief sci- 
entist. Fisher says the worms may be 
eating bacteria, which feed on the hy- 
drocarbons within the ice-like deposit. 

Hydrates form where methane gas 
is concentrated in an area of low tem- 
perature and high pressure, like on 
the bottom of the sea. Usually, hy- 
drates are buried under the ocean 
floor, but occasionally they breach 
the surface. 

Fisher and his colleagues were 
studying 6-foot-long tube worms 
when they stumbled upon the ice 
worms. "We had never seen such a 
large piece of exposed hydrate be- 
fore," says Fisher. "That's probably 
why the ice worms had never been 
discovered." —Sharon Parmet 
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Levitating Frogs 


INSTEAD OF USING costly space 
shuttle flights to examine the effects 
of low gravity on living things, re- 
searchers may be able to use magnetic 
fields on Earth to replicate micro- 
gravity. Among the questions scien- 
tists would like to explore are why 
plants grow upward and why astro- 
nauts suffer weak bones after 
extended-duration space flight, 
despite vigorous exercise during 
these missions. 

Brown University physicist James 
Valles and biologist Kimberly Mowry 
used a magnetic field at MIT's Fran- 
cis Bitter National Magnet Labora- 
tory to study how frog embryos 
respond to microgravity. They cre- 
ated the magnetic field inside a 
bagel-shaped solenoid—a coil of wire 
through which a powerful electric 
current flows. The tiny frog embryos 
were placed in a drop of pure water 
that was magnetically levitated within 
the solenoid's 2-inch-diameter cen- 
ter hole for several minutes. 

The embryos used in this experi- 
ment, the first reported in which 
living creatures were levitated in a 
magnetic field, were selected because 
researchers know how gravity affects 
the embryonic development of frogs. 
The experiment showed that mag- 
netic levitation reduced the force of 
gravity on the frog embryos by a fac- 
tor of 10, simulating a near-weight- 
less environment. 

However, the magnetic field al- 
tered the development of almost 
half of the embryos, says Valles. He 
and Mowry are studying the reason 
for the alteration. 

Meanwhile, a team of British 
and Dutch scientists has reported 
the levitation of an adult frog, using 
a magnetic field 1 million times as 
strong as that of the Earth. With 
an even more powerful field, humans 
could also float on air, the scien- 
tists say.— Harvey Black 
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DISH NETWORK DELIVERS 


DIGITAL 
TV NOW? 


DISH Network customers have been able to enjoy the wonders of Other super programming values include premium movie 
. digital programming for well over a year already. When — multichannels like HBO, Showtime, Cinemax, The Movie Channel, 


you join DISH Network, you'll really appreciate our and more. Get as many as 7 premium movie channels for only $10 
advanced digital signal that gives you the best picture a month or all 16 for just $25 a 
and best sound available anywhere. And with DISH month! Ask your DISH Network y 
Network you don't have to buy an expensive digital TV Customer Service Representative for fi 
ae, or any other equipment to experience the most out- more details. 
Ba standing TV entertainment on the planet! 
So look to the digital leader, DISH 


Imagine receiving America's Top 40" program- Network, for lower cost, more choice 
. ming package that delivers 40 terrific channels, and the best all-digital value -- today. 


Sq 6 62 including the Disney Channel (East & West), for a mere With DISH Network, you can have it all! Call now! 
$19.99 a month. And you can get your local chan- 


COMPLET E SYSTEM nels via an off-air antenna with no monthly charge! 


Local Channels, Too! 


No Upfront Annual 


Subscription Required! PER 
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CSPAN CSPAN2 Lifetime 


Je — im ewe OVC 
It’s The Best Entertainment Value! 


24 - Hours - A- Day, 7- Days - A -Week EX 8773 
One Call Does It All! Call Today 


— 
— 


1-800-333-DISH = 
30-Day Moneyback Guarantee Sagal Piston. hostis it oon Nothing Else Compares” 
All prices, packages and subject o change without notice Ec ic — Programming is available for single-family located in the continental United States. Al DISH Network programming, and any other services that 


programming 
we provide, ane subject to the terms and conditions of the Residential Customer Agreement, which is available upon request. ABC, CBS, NGC Gi PEAK RAA ere avekabte tals tee Intense FI) job bans receive ir ani AEAN Hund reor RU ABC. CBS, NBC 
and FOX affiliates via a conventional rooftop antenna and (2) which have not subscribed to cable television within the last 90 days. Prices do not include installation or shipping and handling. 30-day moneyback guarantee does not include shipping costs to or from 
Communications Corporation. ESPN and ESPNZ programming subject to change and 


the customer and applies to direct sales only. All receivers must be connected ta a phone line. Offer by DISH Factory Direct Corporation, DISH Network is a trademark of EchoStar 
r residential and commercial use. ESPN, ESPNS and ESPNEWS are registered trademarks of ESPN, Inc. GÜssney. MTV: Music Television, VH1 Music First, Nickelodeon/Nick at Nite and Mick at Nite's TV Land are 


blackout restrictions, and is licensed separately fo 

trademarks of MTV Metworks, a division of Viacom International Inc. Cartoon Network, CNN, Headline Mews, TES Superstation and TNT are registered trademarks of Turner Broadcasting System, Inc. The Family Channel and The Meis Channel logo design ane 
registered service marks of International Family Entertainment, Inc. Home Shopping Network is a registered trademark of Home Shopping Network, Inc. FOX Sports Networks programming subject to blackout restrictions and licensed for residential use only. Regional 
sporis networks noi available in all areas, All other service marks and trademarks belong to thelr respective owners. 


I. Inflatable flower bed 


2. Motorola cell phone 
(usually attached to ear) 


3. Classic edition 
backgammon set 
4. TVs galore 
5. Vanity (circa 1930) 
6. Sony boom box 
7. Clothes & shoes 
( Versace, Gucci, Keds) 
8. Claw-foot bathtub 
9. Silver candelabra 


10. 
l1. 


Pointy wall ornament 
Yamaha Wave Blaster 


12. Masters Pizza 


(the works, please") 


3. Exercise gear (manda- 


tory for pizza lovers) 


. Funky old lamp 
. "Noodles "dog stuff 


(pooper-scooper, et al.) 


j. ounscreen SPF #8-80 


(always practice 
safe sun) 
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_ A CARDMEMBER GOES SHOPPING 


DAISY FUENTES 
{ Fashion Diva, Veejay, Backgammon Nut} 


| The American Express" Card 
| is for living life, not just going 
through the motions. Case in 
point: Daisy Fuentes. 

” Shes a turbocharged social 
butterfly, a focused career woman 
-and the girl next door. The Card 
helps Daisy do more because it's 
welcomed in millions of places, 
. for everything from cellular | 
phones to inflatable rafts. 

So Daisy can talk business 
one minute and chill out the next. 
-. Ah yes, it's a beautiful thing. 

{ You can find stuff like Daisy's | 
| at these places: 
Old Navy 
Bloomingdale's 
Stein Mart 
The Home Depot 
Expo Design Center 
Lord & Taylor 
Macy's 
i Lady Foot Locker 
. | And if you're in Daisy's corner 
| ofthe world, Miami, Florida: 
Jet Ski of Miami 
Miami Twice Vintage 
BrandsMart USA 
Non-Stop Furniture 
The Dog from Ipanema 
Master's Pizza 
Sedano's Pharmacy 


Mars Jeans 


To apply, call 1-800-THE-CARD 
or visit wwu.americanexpress.com 
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Special Delivery: 
Mars Rocks 


EVEN BEFORE the ALH84001 me- 
teorite hinted at life on Mars, scien- 
tists wanted to get their hands on 
rock samples from the Red Planet. 
NASA hopes to do just that with 

an ambitious mission to our cosmic 
neighbor in 2005. 

Mars launch opportunities in 2001 
and 2003 will each include the de- 
ployment of an orbiter and an ad- 
vanced surface rover. According to 
Mars Surveyor Preprojects Manager 
Sylvia Miller, "These rovers will have 
a longer life than Sojourner [the small 
rover that has explored Mars]. Our 
design goal is at least one Earth 
year of operation." 

Landing at two different locations, 
the rovers will gather as much as 
l kilogram (2.2 pounds) of geologic 


treasures. The samples will be stowed 


in special canisters designed to be 
loaded aboard a lander that will 
arrive on Mars in 2005. But only half 
of the samples will actually make 
the lengthy trip from Mars to Earth. 
Scientists will analyze data from both 
rovers to decide which site is the most 
scientifically promising, and the 2005 
mission will then be targeted for a 
nearby landing. The lander will 
deploy a vehicle to fetch the sam- 
ples from the rover. 

Once the samples are aboard, the 


RON 


In a mission scenario planned for 2005, a lan- 
der will touch down on Mars to retrieve rock 
samples collected earlier by rovers. 
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lander will launch itself to meet up 
with a waiting orbiter, which will 
then return the samples to Earth. 

Miller says researchers will take 
no chances on contaminating Earth 
with potential martian microbes. 
The sample capsule will confirm 
that its contents are sealed before 
entering Earth's atmosphere. Once 
on the ground, the sealed capsule 
will be taken to a biohazard facility 
for examination. 

With the precious cargo in hand, 
scientists hope to be able to solve 
one of the greatest scientific mys- 
teries of all time: Did life ever exist 
on Mars?— Michael Carroll 
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Lost in Space 


THE FAILURE of Japan's 3.6-ton Ad- 
vanced Earth Observation Satellite 
(AEOS) has forced that nation to 
reevaluate its use of large space 
satellites. The sudden demise of the 


$474 million satellite on June 30 was 


apparently caused by a malfunction- 
ing solar panel. Loss of the satellite 
will hamper weather forecasting abil- 


Popular 
quu NOVEMBER 1997 


ity worldwide [“Weather’s New Out- 
— look," July]. Among the environ- 


mental sensors aboard AEOS was a 


wind-measuring scatterometer from 


NASA, used to track storms. 

A 3.7-ton successor, called AEOS- 
2, is scheduled to launch in 1999. 
But after that launch, Japan's Science 


and Technology Agency is recom- 


mending the use of smaller and 


cheaper satellites.—fFrank Vizard 
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m THATS NOT a Hoover tivi à run- 2 
. Ring over your suitcase. Itsthe | 

D Itemiser one of two new airline 

m security í devices that detect tiny 

.. quantities of explosives : or drug - 


residues. It is almost impossible jor e a 
someone who has handled these il- ai 


-legal materials to completely | one 
move all traces of them from 
clothing and baggage. 


- Made by Ion Track Instruments. t 
of Wilmington, Massachusetts, the 


Itemiser is a tabletop device with : | : | 
a vacuum attachment that sweeps 
over the surface of passengers’ bags, — 
collecting any particulate matter 
on filter paper. The Itemiser then | 
ionizes the trapped particles and - 


measures their mobility i in an elec- X 


tric field —using a technology called — 

. jon trap mobility spectro | 

. cause the mobility of each type of ue 

-ion is unique, mobility measure- 

| ments can precisely identify ihe  : 

. composition of each speck of dust im 

. removed from luggage. The analysis d 

takes less than 3seconds. — 


metry. Be- - 


To check passengers rather than E 


- their bags, researchers at Sandia - 


National. Laboratories have. or 4 


a walk-through portal that uses - 
.. the same technology as the : 
. Itemiser. The portal looks like a aon 


metal detector, but the passenger : : 
sta nds in it for 12 seconds while © i 
air is blown over his body and then du 


. sucked into an ion mobility cs M 


trometer at the bottom ofthe 


.. machine. The device. can detect | 


H explosives i in concentrations aS 
| ": as four parts per trillion. - d is 5 


Ion Track has a deal with the | PO 


FAA to manufacture 250 Itemis- __ 
- ers. A few have already been in- “ 
-stalled in airports, including New — 
York's La Guardia and Chicago's — — 


O'Hare. Field testing of the Sandia 


e explosives-detection portal began - 
a few months ago. TS Po 
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E E ~The on camera to combine all the advantages 
=e oo the Advanced Photo System with the 


Behold the EOS IX. A modern masterpiece of stainless steel. It enables 


you to experience the matchless features and functions of the Advanced R 
Photo System in the most compact SLR Canon has ever created. = 
r3 Print Format Flexibility: You can choose (C) classic Quo 
CE m 
ELLE 4"x 6", (H) wide angle 4” x 7" or (P) panoramic 4” x 11” ， YY 
ot? T cb 


prints. There's also an Index Print for cataloging your photos. 


Fixed Time Printing Mode(FTPM): This exclusive Advanced 


Photo System feature ensures that the exposure compensation 
values intentionally set by the photographer will be used during the 


printing process, thus enhancing your creative control. 


Back Print Data: The EOS IX records date, time, frame number, and exposure 


data for easy reference. Most certified labs print this data on the back of each photo. - 
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Mid-Roll Change Capability: You can change film mid-roll 
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(and later reload) to ensure the right film for any situation. 
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The EOS IX is fully compatible with over 50 Canon EF lenses, 
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including the silver limited edition EF 24-85mm lens. 
Experience the pinnacle of photographic performance. 


Behold the EOS IX. 


| 
unir 


= 


^ 

= 
=E- 
5 
3 


——- P | A "4 See your authorized 
TE Y dealer for details. 


s pprAFFPFFFF 
per? 


NEWSFRONTE 


[ILECTRONICS 


EDITED BY FRANK VIZARD 


JA 74 ne | ILI Det! 
E 


1 2 3 4 5 6 7 8 9 10 11 17 14 14 15.16 17 18 19 30 21.22 23 24 25 26 


Digital sychronization 
button button 
Finalization button 
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Input selector 
button 
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old-fashioned tape deck. There is no 


getting around reading the manual, ^ Plioneer's CD recorder uses a laser to turn a dye 
on special discs opaque—emulating the data bits 


Reco rd ing CDs for one thing. Different ROMER Fast found on music CDs. The laser stays on track by 
terials require different recording following a pregrooved layer. Recordings have 
WOULDN'T IT BE great to “roll your procedures, and the “garbage in, to be done manually with analog sources but 


can be made automatically with digital sources. 


garbage out” rule applies. The best 
results are obtained using a source | 
CD with a digital optical output that ' 
connects to the digital input of the ' 
PD-R04. The key is the digital syn- ! 
chronization button on the recorder, ! 
which automatically takes note of | 
the sonic peaks and valleys of the | 
original. This makes dubbing a com- | 
plete CD easy. If you’re dubbing | 
from multiple CDs, you must hit 
the button after each track. | log tape. If you set the recording 
The material you record onto the | levels too high, for example, you'll 
disc is logged in—almost like a table | hear the unpleasant result. 
l 
! 
[ 
[ 
[ 
[ 
[ 
| 
[ 
| 
[ 
| 
| 
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own" collection of favorite songs onto 
a compact disc, just as you did with 
cassettes back when tape was the 
dominant music format? My long- 
time wish was fulfilled when I got 
my hands on Pioneer's PD-R04 com- 
pact disc recorder (CD-R). Perhaps 
even more satisfying is that this 
machine is fairly affordable— selling 
for about $1,000. 

Inserting a blank disc into the 
recorder begins the process. CD 
players read discs using a laser that 
interprets the meaning of pits 
recorded onto its surface. For a CD 
player to read a CD-R disc, the for- 
mation of pits must be emulated. 
Blank CD-R discs have a dye layer, 
which the recorder's laser burns to 
opaqueness during the recording 
process, thus simulating the presence 
of pits on a CD. Blank discs are avail- 
able in 60- and 74-minute lengths. 

At first blush, recording with the 
PD-R04 isn't as intuitive as using an 


46 NOVEMBER 1997 Baum 


you can’t re-record over the error. 
When working with sources other 
than CD or Mini-Disc or from a 
compact disc player without digital 
outputs, you must use the analog 
inputs on the recorder. This means 
you have to set your recording levels 
manually, much as you did when 
recording a tape. Note that the digi- 
tal format is less forgiving than ana- 


of contents—using what's called a You should also remember that 
serial copy management system. It's recording onto a CD doesn't mean 
main purpose, though, is to prevent you'll get CD-quality sound. The 
multiple copies from being made— recording will sound as good as the 
to safeguard against piracy. original source material. Still, the 

While the process is simple, it's convenience of having old tapes or 
still easy to lose sight of what you're vinyl records on CD may more than 
recording. I inadvertently recorded make up for slight shortcomings in 
a portion of song I didn't want. This sound quality. And I’m quite happy 
brings up an important caveat: Make to now have my own personal col- 
a mistake and you live with it, since lection of greatest hits.—F. V. 


He T13/]N vC H 


HOLOGRAPHY 


True Color Arrives 


SEEING IS NOT always believing, 
but new full-color 3-D holograms 
developed by Tung Jeong and Hans 
Bjelkhagen, holographers at Lake 
Forest College in Lake Forest, Illi- 
nois, may make you think that what 
you're seeing is actually there. These 
new holograms can fool even the most 
discerning eye. "To the eye, the im- 
age is almost indistinguishable from 
the original object," says Jeong. 
Holography, the technique of mak- 
ing 3-D pictures on photographic 
plates so that an illuminated subject 
can be viewed from a variety of an- 
gles, was discovered in the mid-1940s. 
The advent of the laser beam in the 
early '60s brought a touch of color 
to the process. But until now, holo- 


A full-color hologram of a mask (right) looks more 
realistic than the single-color version (left). 


I 
| 
l 
l 
l 
1 
I 
| 
| 
| 
1 
I 
I 
| 
l 
| 
I 
I 
I 
I 
I 
l 
I 
i 
| 
i 
I 
l 
i 
l 


graphic colors have fallen far short 
of Mother Nature’s palette. “They 
are beautiful 3-D images, but they’re 
not real color. The holograms you see 
regularly have no colors, are the wrong 
colors, or they shift colors,” Jeong says. 
Jeong and Bjelkhagen have been 
able to overcome many problems 
that have plagued old holograms. 
One of the critical factors in achiev- 
ing the new full-color holograms is 
the use of an emulsion that is sensi- 
tized to red, green, and blue, says 
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Jeong. That emulsion, a Russian- 
made ultrahigh-resolution silver 
halide, enabled the two scientists 

to improve hazy and scattered colors 
dramatically. 

The technique of processing 
these holograms has been modified. 
“The secret is in hardening the emul- 
sion so it doesn’t shift, and bleach- 
ing it so it’s as clear as glass,” Jeong 
states. The entire process increases 
resolution from 3,000 lines per mil- 
limeter to 10,000. 

Jeong sees many applications 
for the full-color holograms: “You 
could create beautiful color pic- 
tures of real things. Museums could 
replace their priceless art with holo- 
grams.” Photics Corp., a company 


that was started by Jeong and Bjelk- 
hagen, will begin mass-producing the 
color holograms in the near future. 


— Christopher Miller 
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> | . Motorola TalkAbout" radios give you up to two miles of two-way group communication 
Ta power, depending on terrain and conditions. The best parent-kid connection since birth. 
Fo the: retailer nearest you, call 1-800-353-2729 ext.146. Or www.motorola.com/TalkAbout/ 


latkdoour Radios. Have fun. Stay in Touch. 


What you never thought possible?" 
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Panasonic offers you a 
whole new way to see 
movies — FREE. Buy the 
DVD-A100 and we'll 
reimburse you for the 
purchase price of one 
DVD movie title, up to 
$25. Buy the DVD-A300 
and we'll reimburse you 
for two movies, up to 
$50. There are hundreds 
of movies already avail- 
able. We know you'll 
enjoy them. And getting 
them free will let you 
enjoy them even more. 


Time is limited. All purchases 
must be made by 1/31/98. See 
in-store coupon at participating 
Panasonic dealers for details. 


Panasonic 


just slightly ahead of our time" 
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Plane Doctor 


YOU DON'T OFTEN hear the phrase 
"Is there a doctor onboard this 
plane?" during the 21 million yearly 
flights at U.S airports, but it does 
happen. Approximately 4,700 med- 
ical emergencies occur on commer- 
cial airlines every year, and only 
about 3 percent of these flights have 
doctors or health-care workers 
aboard. To accommodate stricken 
passengers, airlines will sometimes 
make emergency landings that add 
thousands of dollars to fuel costs. 
Beginning in July, however, Dr. 
Alex Gandsas, a surgical resident at 
North Oakland Medical Centers in 
Pontiac, Michigan, and Dr. Kevin 
Montgomery, a scientist at NASA's 
Ames Biocomputation Center, be- 


gan testing an air-to-ground EKG, 
blood pressure, heart, and respira- 
tory-rate monitor on American Air- 
lines flights. 

In a medical emergency, a flight 
attendant can hook up the com- 
puterized monitor to the patient. 
Software translates the monitor’s 
diagnostics into data packets for 
the Internet. Pictures of the pa- 
tient snapped by a digital camera 
attached to the monitor are also 
transmitted via the Net. 

The computer dials up the Inter- 
net via satellite, though transmis- 
sion speed is limited by the 4,800bps 
in-flight phone. Upon notification 
of the emergency, an on-call doctor 
logs on to his computer; then, mon- 
itoring the patient's vital signs, the 
doctor decides whether or not the 
patient needs immediate medical 
attention.—C.M. 


SEMICONDUCTORS 


E Tes 


A NEW semiconductor called silicon 
germanium may soon lead to the de- 
velopment of electronic devices that 
are smaller, faster, and cheaper than 
those available today. In addition, 
microchips made from silicon germa- 
nium use power more efficiently. The 
amount of energy used by portable 
devices may be reduced by as much 
as 50 percent, says IBM, the devel- 
oper of this technology. That could 
lead to the use of smaller batteries. 

Silicon-germanium microchips are 
reportedly three to five times as fast 
as Current silicon microchips and 
also have an advantage because they 
can be manufactured at existing fa- 
cilities. More exotic materials that 
can attain the same performance 
levels, such as gallium arsenide, are 
more expensive and require the con- 
struction of new plants for manufac- 
turing. “This development effectively 
extends the use of silicon as a mate- 
rial for another five to 10 years,” 


says Bernard Meyerson, an IBM Fel- 
low who led the development team. 
The speed of silicon chips had been 
improved by making them smaller, 
but the limits of that approach were 
being reached. 

Nortel, the cellular-phone manu- 
facturer, will be among the first to 
use silicon germanium. The material 
will allow Nortel to develop advanced 
phones at commodity-level prices. 

In addition to communications, 
IBM expects silicon germanium to be 
used in the development of low-cost 
GPS receivers and collision-warning 
radar systems for automobiles.—F. V. 


cellular-phone manufacturing costs. 
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PANASONIC BRINGS YOU DVD. 
IT WILL DO FOR MOVIES 
WHAT THE CD DID FOR MUSIC. 


Remember the first time you heard 

a CD? You didn't just hear the 
difference, you felt it. That's what 
Panasonic DVD will do for movies. 

A DIGITAL PICTURE THAT'S TWICE AS 
SHARP. You know what most rental 
movies look like. Now imagine one 
thats twice as sharp. 
=": Thats the difference 


is capable of 500 
lines of horizontal resolution? more than 
twice that of the industry standard for 
most rental movies. 


5.1 CHANNEL DIGITAL SURROUND 
SOUND. You can tell you're watching a 
movie on DVD with your eyes closed. Its 
Dolby** Digital (AC-3)' surround sound 
has 6 channels, including one for a sub- 
woofer, for theater-like sound at home. 
MOVIES ARE JUST THE BEGINNING. 

DVD is more than just the ultimate enter- 
tainment machine playing movies and 
music CDs. One DVD disc can hold the 
equivalent of 11,500 floppy discs. That 
means for computers, video games and 
business the possibilities are endless. 
And that's just the beginning. For more 
information call toll free 1-888 PANADVD. 
For an informative fax call 1-888-329- 
4872. Or see us on the web at WWW. — 
panasonic.com. Once you know all that 
DVD can do, there's no looking back. 


— 


Ti 


Made possible by 


Panasonic 


just slightly ahead of our time? 


= 

ipanding On tv monitor and software content. 
Dalby Digital ready equipment. 

IDigital (AC-3) is a registered trademark 

fLaboratories Licensing Corp. 
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51997 CMa orp. Buckle up. America! 


Duncan Sim. Photographer. 


Heat stroke. Frostbite. Montezumas Revenge. 
Loves to travel. 


Visit Duncan and the Chevy S-I0^ at www.chevrolet.com or call 1-800- 


2072048. 


Chevy S-10 Like A Rock 
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by AT&T. And you can access your 
PocketNet e-mail only through your 
phone. On the plus side, the Pocket- 
Net phone does deliver on its promise 
of real-time data, personal informa- 


push buttons to create new entries. 
These data services are some- 
what expensive, at $30 per month. 


COMMUNICATIONS 


za A Phone that Comes 
= | _with a Web Page 


IF YOU’RE ON the go a lot, 
you might consider the 
latest AT&T PocketNet 

($200) phone—which lets 
you send and receive ©1097 GM Corp Buckle up, America! 

— e-mail, alerts you about 
The AT&T schedule changes stored 

PocketNet | 

bone mea (Oo personal Web page, 

e-mail and links and provides access 

you to a per- to services that deliver 

sonal Web site. Stch information as 

stock quotes. We tried it and found 
it to be a handy travel companion. 
When you sign up for the ser- 
vice, you receive a PocketNet e-mail 
address and a password-protected 
personal Web page. Logging on to 
your Web page launches an applica- 
tion that you use to maintain your 
phone book and schedule: Changes 
are available the next time you turn 
on your phone. You use the phone’s 


TELEVISION | 


Better Projection 


you'll have to pay an additional $30 
per month, on average, for voice ser- 
vice— which can be provided only 


tion, and communications services. 
—Suzanne Kantra Kirschner 
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WE'VE PROBABLY all seen projec- 
tion TVs with colors askew—at 
their worst, the pictures look 
like some kind of bad watercol | | 

RC RN a | k THE NEW CHEYY S-10 4x4. 


painting. That's because Earth's 


magnetic fields sometimes inter- | à a —~ oH LES 
fere with the proper convergence e" 


of the red, blue, and green "guns" HOW TO GO WHERE NO MAN IN HIS 


inside the TV. This would be no 
problem if you could readjust the | | RIGHT MIND WOULD GO. 

colors, but until now you could | = 一 
change only the blue and red. | $ A ， 
RCA's new line of projection TVs 

lets you manipulate the green — 

a critical advance made possible 
largely because of digital proces- 

sing. The 10-bit circuitry also 
continuously monitors and modi- 

fies 585 points on the screen to 
maintain a sharp focus, even in 

the corners of the screen.—F. V. 
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Forget pensions. 
Forget the gold watch. 


Forget company cars. 


Remember your priorities. 


Introducing the Smith Corona Work Efficient™ Fax. It faxes. It copies. It answers the phone 


and takes messages while you're out. It's part of a new line of powerful products made for 


the home and small office. They're not for everybody. But, hey, neither are kids. 


"€: Smith Corona 


The way you want to work 


©1997 Smith Corona Corporation. 
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The Ultimate Seat? 


THE FIRST FULLY automatic ad- 
justable seat that molds itself to an 
ergonomically correct contour will 
be launched on the 1998 Cadillac 
Seville. It promises a new era in 
seating comfort and is designed to 
help keep the driver alert as well. 
The seat uses 10 air cells located 
between the leather upholstery and 
the foam in the cushions and 
backs. Adjustments are made in 
the lumbar area, as well as the lat- 
eral bolster, bottom cushion, and 
under the thighs. Sensors attached 
to the air cells measure internal air 
pressure and supply information to 
a control module, which compares 
the pressure to an optimal pressure 
stored in memory. Biomechanical 
studies have determined the opti- 


Corvette Power for Pontiac's Trans Am 


ADDING POWER HAS been the traditional prescription for 
pony car updates ever since the breed evolved in the mid- 
1960s, and that's precisely what the Pontiac Firebird Trans 


Am brings to the party for 1998. 


You can expect the same in the Camaro Z28, the Fire- 
bird's corporate cousin from Chevrolet. The power source 
is the new 5.7-liter LS1 V8, which made its debut earlier 
this year in the redesigned Corvette. 


Although it's detuned slightly from the Corvette's 345 
horsepower and 350 foot-pounds of torque, the Trans Am/Z28 
version of this all-new aluminum pushrod V8 still delivers 


The new Firebird Trans Am gets a Corvette-inspired V8 upgrade. 


- “bench” or a 
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/ 
mum pressure distribution for max- | E 
imum comfort and support. Leg 
and thigh support to maintain cir- / " 
culation have proved to be particu- Integrated —- 


is i seatbelt 
larly critical, according / 


to GM. Many contem- 
porary seats tend to 

cut circulation in 
the legs, due m 
to a short X 3 


Lumbar 
support 


hard spot on \ 
the edge. 

The result 
is a seat that 
adapts to any 
body type or posi- 
tion, maintaining a 
calculated support sys- 
tem. An override switch adds 
individual lumbar support. 

The technology was originally 
designed to increase comfort for 
wheelchair users.—D.M. 


Pretensioner 


Pressure sensor 


To maximize comfort, Cadillac's new seat 
senses the air pressure In individual cells 
and adjusts each to a predetermined pres- 
sure, thus automatically accommodating 
various weights and postures. 


PREVIEW DRIVE 


major league muscle: 305 hp and 335 ft.-lbs of torque. 
That's an increase of 20 hp and 10 ft.-lbs. of torque over 
the old iron-block LT1 V8, enough to propel this 3,605- 
pound car and standard six-speed Getrag manual transmis- 
sion to 60 mph in less than 5.5 seconds. The car's top 
speed is a heady 160 mph. 

One asterisk: It's true that the output of the Trans Am's 
LS1 engine is exactly the same as that of the super-perfor- 
mance WS6 Ram Air version of the '97 LT1 V8. That special- 
order package added more than $3,300 to the bottom line, 
however. In the new Trans Am, the extra muscle is baked 
into the base price, which is expected to start at about 
$23,500. And a new WS6 package, with even more go, 
is planned for fall introduction. 

The Trans Am's extra grunt—and willingness to rev to 
its 5,800-rpm redline—was readily discernible during the 
race track portion of our preview drive, and its braking 
power was just this side of awesome. Ride quality, though 
firm, is supple enough to take the edge off sharp bumps 
and expansion joints, and the unique rumble of an Ameri- 
can pushrod V8 is as delightful as ever.—Tony Swan 


Side airbag 


THIS 3.3 FT. CABLE AND LENS ARE ATTACHED 
TO THE DIGITAL CAMERA THAT GIVES YOUR PC 
| O WHOLE NEW OUTPUT! 


[But to see 
the complete 
versatility 
and unlimited capabilities 
of this amazing 
digital camera 


Only the Dimage V a | SN 
as all of these features: i 

MOVEnZOOM" Lens PT, 

with 3.3 ft. cable. | you II Just have to go 

2.7x zoom range. 

640x480 resolution. to your 

1.8" color LCD finder/monitor. | P 

Macro focus. Minolta dealer. ] 

Compact, portable size. 

Built-in flash. 

Adobe Photo Deluxe™ software. 

Unlimited image capacity on 

removable SmartMedia™ 


Everything you need for 
PC or Macintosh™ computers. 


Minolta Presents wo o" 


For more Dimáge V information contact: THE FIRST AFFORDABLE DIGITAL CAMERA IGE 


GO MINA CompuServ | : 
ee eee, WITH THE REMARKABLE, MOVEnZOOM” ROTATING/DETACHABLE LENS. MINOUA 


fax-back number 24 hours/7 days 
www.minoltausa.com 
©1997 MINOLTA CORPORATION 
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PREVIEW 


A Ranger for All Terrain 


THE 1998 Ford Ranger pickup fea- 
tures significant improvements in 
ride and handling, thanks to a new 
chassis based on the Explorer's. 

The key to the Ranger's balance 
lies in the front third of the frame, 
which is fully boxed to eliminate 
unwanted vibration. A new upper 
and lower A-arm suspension re- 
places the twin I-beam front end. 
The suspension, along with the Ex- 
plorer's rack-and-pinion steering, 
provides precise handling. 

A new vacuum-assisted hub-lock 
system provides nearly instanta- 
neous shift-on-the-fly four-wheel 
drive at any speed. The standard 
two-wheel-drive Ranger rides like 
a sedan, with front coil springs and 
two-stage rear leaf springs. Only 
the slightest choppiness in the four- 
wheel-drive version betrays its off- 
road suspension. Either way, how- 
ever, the rear tires easily hop over 
bumps when the bed is empty. 

One drawback 1s power. The 
Ranger must make do with either an 
overhead-valve 3.0- or 4.0-liter V6. 


Ranger's new appearance is icing on 
the basic improvements, including a 
new suspension that improves handling. 


DRIVE 


A revised intake manifold on the 
3.0-liter engine increases power 
to 147 horsepower and 178 foot- 
pounds of torque, while the 4.0- 
liter generates 158 hp and 223 
ft.-lbs. That leaves Ford's compact 
pickup well behind GM's models. 
Ford's 4.0-liter engine shines, how- 
ever, when combined with the op- 
tional manual transmission, a 
five-speed that keeps the V6 in 
its primary torque range. Ranger's 
base 117-hp 2.5-liter inline four is 
suitable only for those who value 
fuel economy above all and is best 
matched to the five-speed manual. 
Regular cab models have been 
lengthened 3 inches, improving com- 
fort. This increases the wheelbase 
to 111.6 or 117.5 inches, depending 
on body style; extended cab versions 
maintain a 125.9-inch wheelbase. 
Ford plans to narrow the price 
gap between two- and four-wheel- 
drive versions, which may mean 
lowering prices for four-wheel-drive 
models and raising them for two- 
wheel-drive trucks. The price has 
been estimated at approximately 
$11,400.—Mitch McCullough 


THE NEW/ 

DIMAGE 

SCAN DUAL 

SAVES YOUR 

OLD PICTURES 

FOR NEW LIFE 
ON YOUR PC. , 


Now clearing out your 

picture files doesn’t mean 
throwing out. Scan those 35mm 
or Advanced Photo System* 
shots on the new 

Dimage Scan Dual. 

After you're finished eyeballing 
the 8 million pixels resolution, 
you can e-mail your shots, 
design with them or use them 
any way you want on your PC. 
And all for a price that won't 
trash your budget. 


*Advanced Photo System scanning requires optional adapter. 


Dimage 
Scan Dual 
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Thermoplastic Cars 


CHRYSLER CORP. recently unveiled 
details of its research on its Compos- 
ite Concept Vehicle (CCV), once 
nicknamed the China Car program. 
The CCV, a small car aimed at de- 
veloping nations, has a thermoplas- 
tic body and steel frame. 

Chrysler plans to build a car body 
that emerges from a mold both 
painted and with major pieces of in- 
terior trim in place. That would elim- 
inate two steps in current car manu- 
facturing, which should lower both 
the cost and weight of the finished 
vehicle. The molding technique is 
adapted from a huge injection- 
molding press now used to make 
garbage dumpsters— selected be- 
cause it is currently the largest such 
press operating in the world. 

The thermoplastic in the car is 
partially reclaimed from deposit bot- 
tles, an environmental advantage, 
according to Chrysler. It is not, 
however, structural, and the car re- 
lies on a simple steel ladder frame 


to hold the major engine, 
suspension, and drive- 
train components in 
place. The bonded-to- 
gether body takes little 
load. The exterior color 
also comes out flat—a 
new look for automobiles. 

Chrysler recently un- 
veiled a prototype of its 
CCV that incorporates a 
body made of four pieces, 
bonded together with 
adhesives. Power comes 
from a two-cylinder, air- 
cooled engine. The car demonstrates 
the production technique, but does 
not meet U.S. crash standards. The 
exterior bears some resemblance to 
a Citroén 2CV, a low-cost car made 
in France in the 1950s. The interior, 
with its spartan seats and hard fin- 
ish, exudes functionality. 

Chrysler says the thermoplastic 
costs less than today's materials, is 
partially recyclable, and doesn't 
need painting—reasons for selecting 
it over higher-strength, more heavily 
reinforced composites also being re- 
searched [“The Plastic Car,” this issue]. 


CONVENIENCE 


GM Expands Luxury Tech 


ALL BUICK AND Cadillac cars, along 
with 13 other GM vehicles, will fea- 


ture the OnStar assistance system as 


an option on 1998 models. OnStar's 


14,000 subscribers contact its service 


center 1,500 to 2,000 times a day, 
for anything from roadside help to 


stolen-vehicle tracking to instructions 


on how to unlock a door, anywhere 
in the United States. (OnStar should 


soon be available in Canada.) OnStar 
costs $895, plus installation charges 


and a $22.50 monthly fee (not in- 
cluding cellular service). 
For greater safety, Cadillac has 


installed reduced-force airbags on all 


front-wheel-drive models. The Eldo- 
rado and DeVille will use the same 


inflator they did in 1997, but the vent 
holes have been increased by 5mm on 
both the driver's (25- to 30mm) and 
passenger's (35- to 40mm) side to allow 
more air to escape during inflation, thus 
reducing the impact on the occupant. 

Cadillac is the first domestic manu- 
facturer to offer radios that support 
the radio data system. RDS allows 
broadcasters to deliver additional data 
besides the audio content at 1,200 bps. 
This data includes the station's call 
letters and the type of station, song 
titles and artists, clock synchroniza- 
tion, and emergency information. On 
long trips, RDS-equipped radios can 
change to another station of the 
same format or with the same show 
when the local station fades out. 
—William L. Thienot 
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Ultrabasic, the CCV uses canvas straps to retain the doors, 
and windows that slide up and down without cranks. It's 
aimed at replacing motorcycles in underdeveloped countries. 


Chrysler, GM, and Ford are un- 
derwriting a separate program that 
is researching how to make cars out 
of other types of composites. The 
study is being undertaken by the 
USCAR consortium, jointly funded 
by U.S. auto companies and the gov- 
ernment. The USCAR program is 
currently building a prototype pre- 
form plant. Preform is a mat of fibers 
into which resin is injected. The 
prototype plant will test a process that 
uses robots to lay out the preform— 
a step in making high-strength com- 
posite-car bodies. —D.M. 


The Safety Mattress 


STRETCHING THE boundaries of 
airbag technology, Mercedes is 
working on something called a 
"window bag," resembling an air 
mattress. It will deploy across the 
side windows when the car is hit 
from the side. 

The window bag is triggered at 
the same time as the side-impact 
airbag and deploys from the ceiling. 
It is more than 6 feet long, 14 inches 
in height, and about 2 inches thick. 
It has nine air chambers that can 
fully inflate in 25 milliseconds. 

The new airbag is designed to 
reduce injuries to car passengers 
from side windows, including head 
injuries from the glass and cuts 
from splinters.—D.M. 
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We’re always challenging ourselves to do more for 
our customers. Now, we challenge you to discover 


why Doral is America’s #1 selling value brand.* 


Based fii fotal Ui s. Sfare-of Market data. threuegeh M ctv I 997. 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


, Dan and Fredre 
LAN 
Y oral & CO. Te: "Cla 


am 


We make Doral to the same high Get free cartons*, bonus coupons, 
standards as brands that cost more. and exclusive merchandise through | 
We start with the highest quality tobaccos Doral & Co., our exclusive publication 
and then guarantee premium taste for our smokers. 


in every pack or your money back.* ee rine ace | 


"OCE pi k for details 


LIGHTS: 9 mg. “tar”, 0.6 mg. nicotine, FULL FLAVOR: 13 mg. “tar”, 0.8 mg. nicotine, FULL 
FLAVOR MENTHOL: 14 mg. “tar”, 0.8 mg. nicotine av. per cigarette by FTC method. 
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Doral Quality Control 
Tony Peterson 
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OUR APPRECIATION OUR VALUE 
We care about what our customers Bringing you all this at an everyday 
think. That's why we read every honest price is our way of making 
customer letter and suggestion. America's #1 selling value brand* even better. 


Doral Difference. 


©1997 A.J. REYNOLDS TOBACCO CO. 


Now that you know more about us, call 
1-800-743-6725 and join Doral & Co. 
It's your way to get all the great 


things Doral has to offer. 


Discover The Doral Difference. 


SURGEON GENERAL'S WARNING: Cigarette 


Smoke Contains Carbon Monoxide. 


OFFER RESTRICTED TO SMOKERS 21 YEARS OF AGE 
OR OLDER. 
MANUFACTURER'S OFFER. OTHER RESTRICTIONS APPLY. 


cally stops the bus if it senses a child 
caught in a door or under the wheels. 
The system works when the bus is 
moving 5 mph or slower, and can stop 
it within 9 inches. 

To accomplish this, CheckMate 
employs pressure-sensitive strips that 
can detect minute amounts of force. 
They can be attached vertically to the 
flaps of the bus’s folding doors or can 
be mounted on the bumpers, or ei- 
ther in front of or behind the bus’s 
wheels. The strip switch signals a 
solenoid, which engages the brakes. 
‘To stop more quickly than possible 

- with normal actuation, brake fluid 
is directed through a selector valve 
to a special accumulator. The brakes 
reach full pressure in less than a 
quarter of a second.— Chuck Murray 


Avoiding School 
Bus Accidents 


FOR A SCHOOL bus driver, it’s the 
ultimate nightmare: The drawstring 
on a child’s jacket gets caught inside 
the bus as he or she steps off. Not 
realizing it, the driver pulls away, 
dragging the child behind. 

Though this scenario sounds un- 
likely, each year as many as 50 chil- 
dren are killed in a similar manner. 

Now, however, an automatic 
braking system promises to protect 
against such accidents. CheckMate, 
designed at the vehicle systems 
division of Commercial Intertech in 
Minneapolis, Minnesota, automati- 
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| Passat Powers Up 
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Computerized Fire Truck 


A NEW computerized steering sys- 
tem developed by Pierce Manufac- 
turing adds to the maneuverability 
of fire engines. The system operates 
in three modes. 

In conventional mode, the rear 
wheels are locked in straight-ahead 
position. In coordinated-steering 
mode, the rear wheels turn in the 
opposite direction from the front, 
which makes negotiating tight cor- 
ners easier. 

Crab mode is the dream of paral- 
lel parkers. It angles all wheels to 
allow the truck to sidle sideways 
up to a curb.—D.M. 


automatic option for the gasoline engines. The turbo- 


| diesel automatic option continues to be a four-speed. 


BEAUTY AND Volkswagen have been almost mutually ex- 
clusive concepts over the years, but the arrival of the 
new Passat sedan should change all that. 

Based on the front-drive Audi A4 platform, the new 
Passat substitutes soft curves and a sweeping rear roofline 
for the dowdy, rectilinear shape of its predecessor. Be- 
yond its vastly improved appearance, it's also one of the 
most aerodynamically efficient designs in the business, 
with a drag coefficient of a mere 0.27. 

The Passat's powertrain substitutes two five-valve 
Audi engines—a 150-horsepower 1.8-liter turbocharged 
four-cylinder (standard) and a 190-hp V6—for the previ- 
ous 115-hp 16-valve 2.0-liter four and 172-hp 2.8-liter 
V6. VW will also continue to offer its 90-hp 1.9-liter four- 
cylinder turbodiesel, as well as its Syncro all-wheel-drive 
system. Transmission choices include a five-speed manual 
as standard equipment for all models, and a new five-speed 


Those are significant power increases for the gasoline 
engines, but they have a significantly bigger car to tow. 
With its stretched A4 platform, the new Passat's wheel- 
base is 3 inches longer than the previous car's, and its 
exterior dimensions have expanded proportionately: 2.6 
inches longer, an inch wider, and an inch taller. 

In test drives, the Passat exhibited the quick reflexes 
and precise responses that distinguish German cars, as 
well as brisk performance. 

The base price is $20,750 for the standard GLS model, 
which is powered by the 1.8-liter 20-valve turbocharged 


engine.—Tony Swan i 
g y Four-link suspension 


Shock 
absorber 


See The new Passat’s exterior (left) cloaks 


the first low-cost “virtual axis” suspension 
(above), which helps eliminate the torque 
steer prevalent on many front-drive cars. 
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- Escort’ Tarinaa 


| The all-new cordless SOLO" radar and laser MORE FEATURES 
detector is a revolutionary new design — and now Powered by 2 AA batteries (or an optional 
you can test drive SOLO for 30 days at no risk. power cord), SOLO is the first detector that lets 
MORE PERFORMANCE you customize its operation. In June 1997, Motor 
Unlike ordinary detectors, ultra-compact Trend exclaimed “Solo wins big points for 
SOLO provides a remarkable combination of long — having the industrys first onboard computer.” 
range warning on all radar bands and laser, with TAKE A TEST DRIVE 
minimized false alarms. The secret is Digital New SOLO is the most advanced cordless 
Signal Processing, one of dozens of patented detector in the world. Try SOLO in your car for 
technologies we've developed at ESCORT. 30 days with a money-back guarantee. Call today. 


Also Available Call Toll-Free 

If you prefer a corded 1- 80 ()- 433 -4 487 SOLO $199” 
detector, our full-featured eem i "i Optional Power Cord $29" 

PASSPORT 4600 is an 


E. cones di Plus shipping and handling 
incredible Ohio residents add 6% sales tax 
value at 


$179” | — | = 30-day Money Back Guarantee 
One Escort Drive « Cincinnati OH 45249 : 
> Department 201607 


Www.escort.com 


Great Sound. No Risk.*99” 


Introductory Price 


"PC Works sounds way better than 
most multimedia speakers at an 
astonishingly low $99." 


PC Works Speaker System by Henry Kloss. 
PC Works’ is our newest amplified multimedia speaker system designed by Audio Hall of Fame member 
Henry Kloss (founder of AR, KLH & Advent). Just connect it to a computer, TV Tape/CD plaver 
or boom box - anything with a headphone jack - for beautiful, room-filling realistic stereo sound. 
And if you're not perfectly happy with PC Works, return it within 30 days for a full refund. 


To Order, Or For A FREE Catalog, Call 1-800-FOR-HIFI 


(CAMBRIDGE 
SOUNDWORKS 


Critically Acclaimed. Factory-Direct. 


31 Needham St., Newton, MA 02164 Fax: 617-332-9229 ww» hifi.com 


PC Works is a trademark ol 
Cambridge SoundWorks, Inc. 
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Toyota's Upfront 
Minivan 

A MIDSIZE front-wheel-drive 
minivan isn't exactly a break- 


through concept, but for Toy- 
ota— which has avoided this 


Conventional styling and front-wheel 
drive make the Sienna mainstream. 


years—the launch of the 1998 
Sienna is a milestone. 
The new Sienna is based on 


the Camry chassis. Power comes 


from the 3.0-liter 24-valve alu- 
minum V6 used in the Camry, 
producing 194 horsepower and 
209 foot-pounds of torque. The 
latter is substantial, but comes 
on at a relatively high 4,400 rpm. 

Regardless, the new front- 
wheel-drive chassis handles 
crisply, the ride is quiet, and 
the bodywork is silent. 

The interior package adapts 
many of the best features from. 
the competition. Seating is 
arranged in modular sections 
that are removable. Luggage 
room at the rear remains lim- 
ited. Interior room and exterior 
dimensions are midpack, anda 
single, 114.2-inch wheelba se 
model is offered. The optional 
fifth door makes this a roomy 
and usable package, easy to 
park, but with less cargo room 
than the longer-wheelbase mod- 
els available in other makes. 

With a base ‘price of approxi- 
mately $21, 000, the Sienna is 
aimed at the mainstream mini- 
van user—and seems right on 
target.—D.M. | 
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POWERDIGM Xu 


64MB ECC EDO RAM 

Memory to 512MB ECC EDO RAM 

4GB Ultra-Wide SCSI-3 hard drive 

12/20X variable speed SCS] CD-ROM drive 

Number Nine Revolution 3D video card, 4MB WRAM 

Supports IDE Ultra ATA and multiple Ulera-Wide 
SCSI-3 hard drives 

DMI, software and hardware management support 

lomega Jaz SCSI drive with 1GB removable cartridge 

Wavetable stereo sound with speakers 

Fast Ethernet 10/100 PCI network adapter 

Microsoft* Intellimouse" 


Microsoft Windows NT* Workstation 
19" Hitachi SuperScan CM751(18" display) 26dp monitor 


5-yearí3 year Micron Power | 
4,899 


limited warranty 
Bus. Lease $167/mo. 


| POWERDIGM Xsu 

Dual Intel 300MHz Pentium II processors 

| 64MB ECC SDRAM 

Memory upgradable to 1GB ECC SDRAM 

4GB Ultra-Wide SCSI-3 hard drive 

12/20X variable speed SCSI CD-ROM drive 

| Fire GL 1000 pro 8MB 66MHz PCI Open GL 

| professional 3D accelerators 

Supports IDE Ultra ATA and multiple Ultra-Wide 
SCSI-3 hard drives 

DMI, software and hardware management support 

lomega Jaz SCSI drive with 1GB removable cartridge 

Wavetable stereo sound with speakers 

Fast Ethernet 10/100 PCI network adapter 

Microsoft Intellimouse 


Microsoft Windows NT Workstation 


19" Hitachi SuperScan CM751(18" display) 26dp monitor 
5-year!3 year Micron Power - i 


limited warranty | ， , 56 3 199 


Bus. Lease $195/mo. 


International Sales: 208-893-8970 
International Fax: 208-893-7393 


Micron Sales Hours: Mon-Fri 6am-lüpm, Sat 7am-5pm (MT) 
Technical Support Available 24 Hours A Day-7 Days A Week. 
Toll free from Mexico: 95-800-708-1755 * Toll free from Canada: 
800-708-1758 * Toll free from Puerto Rico: 800-708-1756 


Meet the Micron Powerdigm XSU. 


You'll see why other workstations have 
finally met their match. 


Revolutionizing workstation 
performance, Micron introduces our 
exclusive Samurai chip set on the 
Powerdigm XSU workstation. A 
powerful, Intel processor-based 
workstation, the Powerdigm XSU will 
execute your most demanding 
business and technical tasks — and it's 
flexible enough to run the most 


popular PC programs. 


Engineered and developed by Micron, 
the Samurai chip set is the first to 
offer a 64-bit PCI bus, in a system 
based on the Intel architecture. 

The Samurai chip set enables 

greater bandwidth for people who 
demand maximum nts ut 

from their workstations ad 
integrated peripherals. 


The Powerdigm also supports dual 
monitors, dual Pentium II processors, 
multiple ultra-wide SCSI-3 hard 
drives and 10/100 network adapters. 
The Fire GL video cards offer 
no-compromise 3D performance and 
Jaz drives are standard. 


Its also hard to beat the industry- 
leading Micron Power limited 
warranty and our award-winning 
customer service and support. So go 
ahead. Meet the Powerdigm. And 
meet the workstation the competition 
is still dreaming about. 


Call now to order. 
888-665-5333 


www.micronpc.com 


MICRON 


With a wide We gave 
a stance and Dodge Dakota 
| A big tires, quick-ratio, 
- = me $ Dakota doesn't variable-assist 
= 4 just grip the power Steering for 
| road. It puts Even though no other speedy response 
| it ina vise. truck in its class has i and a solid feel. 
a longer wheelbase, 
— MN Dakota can turn —— 
V" full-circle in just Our engineers didn't stop 
35.9 feet. tinkering, toying and otherwise 
Zw Rear-wheel anti-lock brakes are "fine-tuning Dakota's 
iN. standard on Dakota. And for suspension until they were — 
P extra control when braking and sure you'd find yourself |. 
Y steering, you can opt for four- searching for the | Y 
wheel anti-lock brakes. — 7 twistiest road home. 


Handles; 
ellasp 


There are up to five cupholders 
MR inall. Hey, you never know 
E when some thirsty 
| friends are [ 
going to EU 
needa ride. © 
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you've come to | 
expect from a truck that wears ihe 
name Dodge. Its maximum available 
towing and payload capacities, for 
example, are best-in-class. 


Dakota We call it cargo. You call it stuff. Whatever you 
has all the call it, there’s more room for it in Dodge Dakota 
capability than in any other truck in its class. 


Standard dual airbags* and 
high-strength steel door beams 
give you a real secure feeling. 


For more surprising facts, call 
]-800-4-A-DODGE, or visit our Web 
site at www.4adodge.com 


t4x2 SWB model. *Always use seat belts. Rearward- i 
facing child seats can be used in the front seat only 
with the passenger airbag tumed off. 
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Continuous speech technology lets you speak nor- 
mally while your PC translates—usually accurately. 


Dragon Slays me 
the Voice Robot E 
IN VOICE-recognition tech- / Mf d 
nology, a computer that un- RA 
derstands conversational 
speech has long been nothing 
less than a Holy Grail. Dragon 
Systems’ NaturallySpeaking 
for Windows 95 or NT is the first 
software to let us sip from that cup. 

First, the groundbreaking news: 
It really works. Unlike previous voice- 
recognition software, NaturallySpeak- 
ing does not require robot-like speech: 
discrete words with distinct pauses 
between each. You can speak at a 
normal pace in your normal voice. 
Even when speaking very quickly, I 


could not verbally outrun its recogni- 


tion capabilities. In fact, I dictated 
this article using the software and the 
included headset microphone, on a 
laptop computer, after less than an 
hour of setup and training. 

NaturallySpeaking is flexible, too. 
Its 30,000-word vocabulary and 


DVD-ROM Hits the Streets 


WHAT IF YOU THREW a party for a new technology and no 
one showed up? Owning one of the first computers with 
a DVD-ROM drive will no doubt feel a little like that, since 
there are virtually no software titles yet that use the 


would-be successor to CD-ROM. 


Unfazed, computer makers are beginning to sell new 
PCs with DVD-ROM drives. We checked out three of the first 
models, including Toshiba's Infinia 7231 ($2,699), IBM's 
Aptiva S6S ($3,299), and Gateway's latest Destination 
big-screen PC-TV ($3,999). And while there's little DVD-ROM 
software around, the roster of DVD movies, which all of these 
machines can play, is growing. On the 17-inch displays of 
the Infinia and Aptiva, DVD flicks such as The Fugitive and 
Twister were surprisingly sharp, even in full-screen mode. 
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200,000-word backup dictionary can 


ulary builder.” And you can spell and 
edit using voice commands. 
Next, the heartbreaking news: 


NaturallySpeaking is fairly accurate 
as such programs go, with an average 
error rate of less than 5 percent. 
That’s particularly impressive in a 
continuous-speech product. But the 
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SYSTEMS 


be easily augmented with its “vocab- 


You're still talking to a dumb machine. 


program still makes a lot of mistakes— 
more than a dozen in this article. 
Very casual speech can give Natu- 
rallySpeaking a tough time. The 
program needed extra (though brief) 
training sessions to understand words 
such as “hey” and "OK." And the pro- 
gram takes dictation only within its 
own text window; you have to cut 
and paste the results into pro- 
grams like Word or WordPerfect. 
Then there's the microphone 
leash. Wired headset micro- 
phones with noise-canceling 
technology, like the one included 
with NaturallySpeaking, work 
best, but keep you tied to your 
computer and its keyboard. Wire- 
less headsets or clip-on mikes bet- 
ter suit the liberating spirit of voice 
recognition but are more expensive 
and more troublesome. 

Still, the advent of continuous- 
speech recognition technology moves 
the marker a giant step forward to- 
ward everyday practicality. At a street 
price of $169, it's the first full-dicta- 
tion product that's priced for the 
masses, as well. Dragon won't be 
alone for very long. At this writing, 
IBM is putting the finishing touches 
on a continuous-speech product of 
its own called ViaVoice, which is 


expected to sell for $99.—C.O. 
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Only if you looked closely could you see some horizontal 


bands marring the otherwise crisp picture. Each of these 


systems comes with a three- -piece speaker system. 

Of course, the front of your computer is usually not an 
ideal movie-viewing environment, 
unless your PC's display doubles as 
your family-room TV, as the Destina- | 
tion’s is intended to do. The Destina- 
tion's screen is not as bright or quite | 
as sharp as most TVs, but it does | 
serve up DVD movies in a more fitting 
size. And the Harman- 
Kardon sound system 
that's included delivers 
a sonic wallop in true 
home theater style.—C.0. 


Toshiba's Infinia 
7231 delivers 
DVD to your 
desktop in con- 
vincing fashion. 


CREATE ALL YOU WANT. 
YOU’VE GOT THE CAPACITY. 


Each 100MB Zip disk is 
equal to 70 floppies. een 
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The "Condor." The world's largest cargo plane. 


0 ja Corporation. lomega and the lomega logo are tered | emarks, and Zip, Zip Built-In, Zip Built-In logo, ZipPlus, "The Capacity To Do More; and "Because It's Your Stuff" are trademarks of lomega Corporatie 


You need big cargo space on your computer these days. Certainly more than hard drives or 
little floppies can offer. Todays multimedia software just fills them up too fast. But a Zip 
Built-In™ drive gives you unlimited space. And the 100MB Zip disks can handle whatever big 
nasty file you throw at it. So if youre computer shopping, look for the Zip Built-In logo. It 


says you've got the capacity to create more, share more, save more, do more. www.iomega.com 


ZIP DRIVE. THE CAPACITY TO DO MORE. 


Packard Bell. | 


Gy GATEWAY 200) 


MICRON — w 


NICS ™ = 
Already have a PC? 
Get a Zip external. 
Get a Zip drive. Or the new 
ZipPlus™ drive that works with 
either SCSI or parallel ports, 
has an amazingly small power 


Introducing Zip Built-In. HITACHI | 


A Zip* drive built into your d | | supply, and comes with cool 
notebook or desktop PC gives —. SIEMENS | ; 


Poss E multimedia software. 
you unlimited capacity to store, NIXDORF 
back up, and share tons of stuff. 


With over 8 million out 
there, Zip is the standard. 
Not only are they built into 
these leading computers, you'll 
also find them in homes, schools, 
businesses, and service bureaus 
across the country. 


YOUR STUFF" iomega 


| other trademarks are the property of their respective holders 


processors give 
Intel's Pentium 
chips some real 


and give buyers 


COMPUTERS & SOFTWARG 


MICROPROCESSORS 


Chip Wars 


FOR MORE THAN 15 years, Intel's 
microprocessors have been the pre- 
ferred—and often the only—engines 
for MS-DOS and 
then Windows PCs. 
But new chips from 
rivals AMD and 
Cyrix are challeng- 
ing Intel's monop- 
oly and providing 


AMD's K6 
and Cyrix's 
6x86MX 


competition 


more choices. 


computer buyers with something to 
which they're unaccustomed: choice. 
AMDs recently revved-up K6 
chips are now available at peak speeds 
of 233- and 266MHz, the same as 
Intel’s Pentium II processors. Bench- 
mark tests show them to be as fast 


Seattle Trafficview 
www.eztraffic.com 

Seattle's Smart Trek futuris- 
tic intelligent transportation 
system has traffic info for 
residents. An interactive 
map lets you plan your best 
route. Similar traffic sites 
for other cities will be added 
in the near future. 
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as Pentium II chips in real-world 
Windows applications, too. AMD 
says a 300MHz chip will be available 
by year end or early in 1998, match- 
ing the top speed of Pentium II chips 
(though Intel's 300MHz chip is not 
widely available). 

Cyrix, meanwhile, has begun 
shipping the latest versions of its 
6x86MX chip, which carry “perfor- 
mance ratings" of 233- and 266MHz. 
(They run at slower clock speeds but 
use extra memory and buffers to 
make up the difference.) Cyrix, which 
was recently acquired by National 
Semiconductor, says it also intends 
to offer a 300MHz chip soon. Both 
the K6 and 6x86MX chips have MMX 
graphics-speeding technology. 

Why buy a PC with a non-Intel 
chip inside? Mainly, to keep a little 
more money inside your wallet. 

At this writing, the 233MHz chips 
from AMD and Cyrix cost com- 
puter makers about $290 apiece, 
for example, while a comparable 
Pentium II chip from Intel costs 
about $540. The newfound com- 
petition is expected to drive prices 
even lower.— C. O. 


WEB WATCH 


CatalogSite 

www.catalogsite.com - 

If you want to buy it, this site has 

a catalog that carries it. 

How Things Work 

www. phys.virginia.edu/Education/ 
Teaching/HowThingsWork 

How air conditioners, light bulbs, and 
other everyday objects work, 

Sport Science 
www.exploratorium.edu/sports 
Have you ever wondered why balls 
bounce? Or maybe what goes into 
designing a bicycle? The Explorato- 
rium explains the science behind 
your favorite sports. 

Ask an Expert: Carpentry, Electricity, 
Plumbing 
benctek.com/aae/welcome.html 
Expert personalized advice within 24 
hours for the do-it-yourself homeowner. 


DIGITAL 


CAMERAS 


The PC Connection 


WITH DIGITAL cameras nearly as 
diverse as the images they capture, 
some common ground is welcome. 


Intel, with support from Kodak, Mi- 
crosoft, and Hewlett-Packard, has at- 
tempted to provide just that with its 


Portable PC Camera '98 guideline. 


Mostly, however, the new guide- 


line specifies how digital cameras 


should connect with PCs, and how 


photo-editing software should ma- 


nipulate and move images. The guide- 
line calls for editing programs to use 


a common file format called Flash- 


Pix, for instance, and support Intel's 
multimedia-accelerating MMX tech- 
nology. It also calls for camera mak- 

ers to add Universal Serial Bus (USB) 
ports to new models for faster picture 
transfers, and employ removable flash 


memory cards (which most do now). 


On many other camera features, 
including LCD screens and TV-out, 
the guideline is mum. And it specifies 


a minimum resolution of only 640 


by 480, today’s VGA standard.— C.O. 


The Broadband Bob Report 
www.catv.org/bbb-report 


The latest information on high 


cable modems and connections to the 
Internet. 

Fall Foliage on the Web 
www.mtp.semi.harris.com/fall.html 


Take a tour of New England's fall fo- 
liage without "leaving" the comfort 


of your desktop. 


Apply 98 
www.weapply.com 


College scholarship and financial aid 


information, plus free application forms. 


Zeno's Warbird Video Drive-in 


members.aol.com/zeno303/Pages/ 
ZenosDrive-In.html 


Streamed video clips of WWII aircraft 


strutting their aerial stuff. 


—Suzanne Kantra Kirschner 
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OPERATING SYSTEMS 


Coming Soon: 
Windows 98 


WHEN MICROSOFT released Win- 
dows 95, the company took pains to 
assure computer owners that the 
“model year” naming did not mean a 
new operating system upgrade would 
be an annual occurrence. Apparently, 
every three years is more like it. 


Microsoft now says its next ma- 
jor operating system release will be 
called Windows 98 and, by implica- 
tion, will not likely appear this year. 
The company has not set an exact ` 
release date yet, but PC makers say 
they expect to see Windows 98 some- 
time in the first half of the upcom- 
ing year, perhaps in the first quarter. 
What you won't see is much of a 
change in the way Windows looks 
and acts—at least not at first. 

Windows 98 sports essentially the 
same default interface as Windows 
95. But with Windows 98, which is 
now in beta testing, you'll have the 
option of making your files, folders, 
and drives appear as Web pages be- 
ing displayed on Microsoft's Inter- 
net Explorer browser, rather than 
within windows on the usual desk- 
top-style interface. 

Most of the other new features 
in Windows 98 are aimed at keeping 
up with hardware advances. The new 
Windows edition will directly sup- 
port DVD drives, high-speed Uni- 
versal Serial Bus (USB) and IEEE 
1394 (Firewire) ports, and Acceler- 
ated Graphics Port (AGP) video cards, 
for example.—C.O. 
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Scanners Light 


IF THE NOTION of buying one scanner 
for documents and another for photos 
strikes you as redundant and expen- 
sive, you're not alone. And, having 
reached that conclusion as well, scan- 
ner makers are responding with a host 
of new, versatile color scanners that 
are just as adept at digitizing family 
photos as they are at turning docu-- 
ments into computer text. 

Storm Technology's EasyPhoto 
SmartPage Pro ($199) is the latest 
in a field that includes Kodak's 
PhotoDoc ($249), Logitech's Page- 
Scan Color Pro ($299), and Visioneer's 
PaperPort Strobe ($299). All four are 
sheet-fed models that can digitize 
color originals ranging from 35mm 


prints to 8-by-10 portraits at 300 dots 
per inch or better in 24-bit color. The 
Storm and Logitech scanners also 
have detachable heads for scanning 
images in books and magazines. Each 
of these devices includes photo edit- 
ing and optical character recognition 
(OCR) software, so you can turn docu- 
ments into editable text as well. 

The desire for the ability to scan 
and print color photos has inspired 
several new scanning and printing 
devices that have multiple functions, 
too. Xerox's new HomeCentre ($499) 
combines a detachable color scanner 
with a color inkjet printer and copier. 
Canon's new MultiPass C5000 ($699) 
adds fax to a similar mix of color 
features. Both include image-editing 
and OCR software.—C. 0. 


© 1997 Iomega Corporation. 


(VCR for the Internet) 


Iomega 100MB Zip" disks give you the capacity to interact more, 


Learn more about Iomega Zip drives and disks at: www.iomega.com/ZipIdeas 


This picture tells the story better 
than any words can. In our overstrike 
tests, the Stanley hammer outlasted the 
competitor s brand by a 4 to | ratio? 

You see, after years of research 
(and a whole lot of sleepless nights) our 
engineering department concluded 
that jacketed, solid-core fiberglass is 
more durable than the compression- 


In a durability test, the competi 
lasted 60 seconds. If you ha oF 
for longer than that, buy a S 


molded variety some of our competitors 
use to make their hammers. 

That's the Stanley philosophy. 
Dent quit working until your product is 
perfect. Youll find this kind of dogged 
determination across the board at 
Stanley. In everything we make: Like 
a garage door insulated to reduce 
noise. Or a closet organizer made 


"Overstrike test conducted by striking hammer handie against metal object. $1994 The Stanley Works 


with steel planks instead of wire so 
it doesnt wrinkle your clothes. 

It's innovative thinking like this 
that’s kept us ahead of the competition 
for more than 150 years. At Stanley . 
were not happy simply churning out 


products, Were only happy when our- 
products are beter 


than anyone-elSeS  helpsyoudøthingarigh: “一 
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Hot Water on Demand 


IF YOUR HOT shower in the morning 
entails running the water while having 
breakfast, you understand the frustra- 
tion of waiting for the water heater to 
do its thing. ACT Metlund Systems of 
Newport Beach, California, promises to 
end cold showers with its D'Mand sys- 
tem, which brings hot water to your 
faucet as much as 90 percent faster. 

The nine-piece system includes 

piping, a pump, a heat sensor, and a 
shutoff valve. Installed at the fixture 
farthest from the water heater, the 
system is small enough to fit behind a 
sink trap. It acts as a bridge between 
the cold- and hot-water pipes. 
... When a button you can install at 

a convenient location is pressed, the 
shutoff valve opens, creating a tempo- 


Remote 
activation — 


HEATERS 


rary loop. The pump pushes the cold 
water in the hot-water pipe into the 


-cold-water pipe and back to the water 


heater. Hot water from the water 
heater moves into the hot-water pipe. 
When the water temperature rises 2°F, 
the heat sensor shuts off the pump and 
closes the valve. Hot water is now avail- 
able at every fixture in the house. The 
system wastes no water, and hot water 
is not circulated into the cold line. 
"The average person wastes 15 gal- 
lons each time they wait for hot water," 
says Larry Acker, president of ACT 
Metlund Systems. And because no heat 
is lost in the hot-water line, residents 
can turn down the temperature on the 
hot-water thermostat. According to 
the company, investing in the $400 
system will save the average house- 
hold $180 per year.— Christopher Miller 
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APPLIANCES 


Coming Clean on 
Energy Savings 


IF YOU'VE BEEN shopping for a 
dishwasher lately, you may have been 
surprised by the energy-consumption 
ratings on computer- and sensor-con- 
trolled— so-called adaptive—models. 
They look terrific, almost too good to 
be true. Sadly, they probably are. 
That's because today's energy tests 
do not reflect real-life performance 
of these newer models when they 
are loaded with dirty dishes. 

These test methods were origi- 
nally developed by the National In- 
stitute of Standards and Technology 
for the Department of Energy. But 
according to NIST engineer Natas- 
cha Castro, they were designed for 
conventional dishwashers. These fa- 
miliar machines consume about the 
same amount of energy whether the 
dishes and pots being cleaned carry 
merely a trace of gravy or are loaded 
with baked-on grease. 

That's not the case, however, with 
sophisticated adaptive-control dish- 
washers. Sensors in these models de- 
tect the nature of the soil load and 
transmit that information to internal 
controls that adjust the wash cycle 
accordingly. When the NIST/DOE 
test procedure is run on these models, 
the standard load prompts the ma- 
chine to shorten the normal cycle, 
bestowing an abnormally low—and 
inaccurate—energy rating. 

When Castro used the present 
test, she found that the energy con- 
sumption of these newer models was 
a misleadingly 35 percent less than 
that of a conventional model. But 
when adaptive models were loaded 
with dirty dishes, their energy con- 
sumption was much higher—compara- 
ble with that of conventional models. 

NIST and DOE are working on 
new tests that will enable consumers 


With D'Mand, cold water in the hot-water line is 
transferred to the cold-water line. Hot water from 
the water heater then fills the hot-water line. 


to compare the ratings of conven- 
tional and adaptive dishwashers 
more accurately.— Arthur Fisher 
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THERE'S 


What a relief to know that 
when it breaks, Krazy Glue is 
still the one that can fix it 
instantly. With a bond that's 
not only super strong but 
super long. Fix it in an instant 
with Krazy Glue. 


THE ONE THAT NEVER 
LETS YOU DOWN." 


© Elmer's Products, Inc., 1997 


Space Agent 


NASA IS HELPING potential buyers 
find the next home of their dreams. 

The average homeowner moves 
every six years and spends a lot of 
search time driving with real estate 
agents through neighborhoods. To cut 
down on drive time, Jon E. Ritten, 
owner of Coast Delta Realty in Dia- 
mondhead, Mississippi, has been 
working with NASA's Commercial 
Remote Sensing Program at the 
nearby John C. Stennis Space Cen- 
ter to develop high-resolution digital 
images of the Diamondhead area. 
The images, which are viewed on a 
computer, contain such information 
as elevation data, the amount of shade 
on a lot, and how far houses are set 
back from the road. 

"Prospective homebuyers become 
geographers, and a satellite image is 
a natural way to communicate geo- 
graphic information," says Richard 
Campanella, a specialist in remote- 
sensing technology with Lockheed 
Martin at the Stennis Space Center. 

To generate images of Earth, 
the technology uses sensors on the 
ground and in aircraft and satellites. 
When the images are digitized and 


Potential homebuyers could get new perspec- 
tives from satellite images. Here, satellite 
mapping shows which lots get more sunlight 
(yellow) and which more shade (green). 
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combined with real estate data, agents 
can provide up-to-the-minute geo- 
graphic tours of the area, or even an 
entire town, without leaving the of- 
fice. In addition to images, such data 
as statistics on individual houses and 
their distances to retail outlets, and 
video tours of the interiors, can be 
added to the program. 

The technology produces the 
images at resolutions of 1 to 3 meters, 
according to Bruce Davis, chief sci- 
entist for the Commercial Remote 
Sensing Program. That means you 
could even tell how many cars your 
potential neighbor parks in the drive- 
way, he adds.— Brian Fortner 


SOLAR ENERGY 


The Million-Roof March 


THE CLINTON Administration recently 
unveiled the Million Solar Roofs Ini- 
tiative, an effort to spur the develop- 
ment of 1 million solar energy systems 
on the rooftops of buildings and 
homes across the United States by 
2010. The project aims to fight pollu- 
tion and global warming by reducing 
the nation's reliance on fossil fuels. 
The federal government—which 
owns nearly 500,000 buildings and 
spends $3 billion annually for elec- 
tricity—will take the lead by accel- 
erating its use of solar energy and by 


implementing a series of incentives 
designed to make solar energy more 
attractive to homeowners. 

According to George Douglas, se- 
nior public affairs administrator with 
the U.S. Department of Energy's Na- 
tional Renewable Energy Laboratory in 
“Boulder, Colorado, a more robust in- 
dustry should lead to more efficient, 
affordable, and durable technology. 

Currently, a typical photovoltaic 
solar energy system costs $10,000 
to $12,000. In most areas of the 
country, that's 20 years' worth of 
electric bills, the expected life of 
the solar system.—W.G. P. 
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To develop an explanation for 

the start of the Hindenburg 

. fire, Addison Bain collected 

thousands of pages of archival 

^  - materials, traveled to con- 

_ sult with experts, and even 
tested airship materials. 
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MAY 6, 1937. THE SKY STILL appears moody after a stormy 
day. A stately, silvery marvel, the 240-ton Hindenburg airship 
glides 200 feet above Lakehurst, New Jersey, at around 7:21 p.m. 
In a 6-knot wind, the Zeppelin is attempting its first “high 
landing”: The crew throws the spider lines out, preparing for 
mooring. The gigantic ship, nearly three football fields in 
length, would be slowly winched down. 

If you think you know exactly what happened next, Ad- 
dison Bain has a surprise for you. Six decades after the in- 
famous Hindenburg disaster, when 36 of 97 aboard died 

during the horrific blaze that 
By Mariette DiChristina  ^3lted rigidairship travel, 
Bain has revealed a stunning 
new explanation for what started the fire. Bain, a recently retired engi- 
neer and manager of hydrogen programs who spent more than 30 years 
at NASA, has recently concluded several vears of scientific sleuthing work 
in search of the culprit behind the conflagration. He combed through 


thousands of pages of original testimony and materials at four archives 
in the United States and one in Germany, interviewed survivors and air- 
Y. ship experts, and ultimately tested original materials from the model 
shes 153 h as / LZ-129 Hindenburg and its contemporaries. Contrary to what the inves- 
IU Y ! F tigators ruled at the time, asserts Bain, the fire did not start with free 
— — hydrogen lit by natural electrical discharge or sabotage. 
| The hunt for the truth about the Hindenburg began in the late 1960s 
for Bain, a genial man with slicked-back dark hair and a face lined by many 
smiles. He was working on a hydrogen safety manual for NASA. Sitting 
in a “Florida room” of mint and mauve tiled floors and furniture in a 
Cocoa Beach apartment, Bain recalls how he paged through the literature 
on hydrogen. “Invariably,” he says, “the topic of the Hindenburg would 
come up. At the time, I didn’t think a lot about it.” 


What Really 
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denbur; 
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Over the years, however, as he continued his NASA By 1990, Bain pulled a one-year assignment in Wash- 


work in hydrogen systems, the references began to accu- ington, D.C., at NASA headquarters, then across the 
mulate in his mind. “What I was starting to notice is that street from the National Air & Space Museum. “I like air- 
the authors were inconsistent,” he says. Hydrogen detrac- planes, so I went over there. Lo and behold, there's this 
tors said the gas was so flammable it killed everyone on 25-foot-long model of the Hindenburg used in the 1975 
the Hindenburg, which wasn't true—about one-third of movie with George C. Scott," he recalls. “I’m looking at 
those aboard had died. On the other hand, hydrogen pro- that model and a plaque on the wall. The plaque says some- 
moters pooh-poohed safety concerns and claimed that thing about how the hydrogen exploded." As a hydrogen 
those who perished did so only because they jumped from expert, he knew that the pure gas doesn't just explode. 
the burning airship, which also wasn't true. Says Bain: “I That was enough: He made an appointment with the 
thought, wait a minute! Where are they getting their in- archivists upstairs, donned a pair of protective gloves, 
formation?" He had also seen the famous photos of the and lost himself in decades-old original documents in 
Hindenburg's bright, blistering hot fire and knew that hy- the museum's Hindenburg files for the rest of the day. 
drogen doesn't burn in that way. A hydrogen fire radiates His research soon became something of a part-time 
little heat and is barely visible to the unaided eye. obsession. Over the next few years, Bain would steal 


Deadly combo: The cotton skin received 


A Look Inside | one coat of iron oxide and four coats of 


cellon (cellulose butylrate acetate), which 
included aluminum powder, 
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says Bain, it was the skin, not 
the hydrogen, that proved the 
great ships undoing. 
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à How te Auship Went Down... 
NTFUL. Atlantic crossings and thousands of mil s traveled, the Hinden ur 


_ With the losses of water E 


` ballast in front and lift- = 
_ing gas in the rear, the 


a ai spy ee to, 


away to the archive and travel to others in College Park about airships. Bain spotted the book in the crook of van 


and Suitland, Maryland, poring through thousands of Treuren’s arm and bought it from him on the spot. 
pages and copying documents in search of answers. He The rain still spatters the wet ground in starts and stops. 
even traveled to the Fire Sciences Lab in Missoula, Mon- The air is highly charged from the thunderstorms, investi- 
tana. He speculated that, perhaps, some of the airship’s gators would rule later. Six and three-quarter acres of Hin- 
materials had played a role in the ignition. Maddeningly, denburg fabric is kiting in the breeze. A witness later would 
however, he couldn’t find the exact formulations used. recall a bluish electrical phenomenon that dances over the 
“I had the idea of the problem, but needed enough evi- aft starboard side of the Hindenburg for more than a minute. 
dence to back my story up,” he says. Through van Treuren, Bain learned that pieces of the 
That was as far as he got until 1994, when he ran into Hindenburg’s skin still existed. Bain traveled around the 
Richard van Treuren, a space shuttle technician, at a con- country to procure them, spending hundreds of dollars 
ference on hydrogen. Van Treuren, a self-avowed “helium buying original materials, books, and papers from collec- 
head” and member of the airship aficionados called the tors. “What I was trying to find out is, what did they use 
Lighter-Than-Air Society in Akron, Ohio, was seeking specifically in the coating?” he says. 
Bain to talk about hydrogen. Van Treuren had a book Hepburn Walker, who had been stationed at Lakehurst 


At the Hindenburg's apex were wooden dowel spacers and fair- 
ing strips and duralumin-riveted sections coated with alkyd, 
acrylic pthalocynanine dye, which added fuel to the fire. 
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Grand in scale, the Hindenburg was 130 feet in diameter and 804 feet in length—dwarfing a 
modern 747 and the latest Zeppelin, the NT. (See the related story, “A Zeppelin Flies Again.") 
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Boeing 747 Zeppelin NT Hindenburg 


Addison Bain colorized 
this shot to match eye- 
witness testimony. 
Below right, in contrast, 
the three main engines 
of the space shuttle 
(center) show a typical, 
barely visible hydrogen- 
oxygen fire. Its two 
solid rocket boosters 
— which contain alumi- 
num powder and red 
iron oxide, both used 
on the Hindenburg's 
skin—burn bright. 


—— 
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Timeline: Follow the development of the first airships www.p 


Above, in the Hindenburg hangar, the doping compound— 
which is meant to protect and strengthen the craft but 
unfortunately is flammable—is swabbed on. Right, a 
German engineer warns about the problem in 1937. 


in the early '40s, was among those in possession of pieces 
of the Hindenburg; Walker had found them in the soil. 
Another sample, a part of the swastika painted on the Hin- 
denburg's side, was kept in a safe by Cheryl Gantz, head 
of the Zeppelin Collectors Club in Chicago. 

Bain remembers meeting Gantz. "May I have a little 
clipping, just anything to take to the lab?" he begged. Gantz 
was willing, but wanted to impress upon Bain the fabric's 
value to her: “How much do you value your firstborn?” she 
asked. Bain laughs: *I got the message!" Bain also located 
fabric samples in Germany that were representative of the 
top of the Hindenburg, where the fire started. 

Materials in hand, Bain headed to NASA's Materials 
Science Laboratory at the nearby Kennedy Space Center. 
Over the next 14 months, he carefully laid out a systematic 
testing protocol involving some 14 researchers who would 
volunteer their spare time to assist in what became known 
as Project H. 

A jagged fire licks along the aft starboard side of the 
Hindenburg, another witness later recalls. Crewman Helmut 
Lau, on the lower left of the craft, looks up through the trans- 
lucent gas cells and sees a red glow. In moments, cells begin 
to melt before his eyes. The fire crests the top of the Hinden- 
burg and spreads outward and downward, toward Lau and 
the others. Girders start cracking and wires snap. With hydro- 
gen still in the cells, the giant airship maintains level trim. 

What was in that fabric? Work to create a chemical and 
physical analysis included using an infrared spectrograph 
and a scanning electron microscope, which provided, re- 
spectively, the chemical signatures of the organic compounds 
and elements present. 

A startling variety of highly flammable compounds 
proved to have been added to the cotton fabric base. 
“They used a cellulose acetate or nitrate as a typical dop- 
ing compound, which is flammable to begin with—a for- 
est fire is a cellulose fire,” says Bain. “OK, you coat that 
with cellulose nitrate—nitrate is used to make gunpowder. 
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And then you 
put [on] aluminum 
powder. Now, aluminum powder 
is a fuel used in the solid rocket 
boosters on the space shuttle.” The wood spacers 

and ramie cord used to bind the structure together, along 
with the silk and other fabrics in the ship, would also have 
added to the fuel-rich inferno. Even the duralumin support 
framework of the Hindenburg’s rigid skeleton was coated 
with lacquer, ostensibly to protect it from moisture. 

In a flame test, a fabric section ignited and burned 
readily. The arc test, in which 30,000 volts were zapped 
across a piece of fabric several inches long, was even more 
revealing: “Poof, it disappeared. The whole thing happened 
faster than I can explain it,” Bain says. “I guess the moral 
of the story is, don’t paint your airship with rocket fuel.” 

Bain is quick to point out, however, that it’s not that 
the Germans and other airship and aircraft makers of the 
era were simply foolish in doping the fabric the way they 
did. They had a number of technical problems to solve us- 
ing the materials of the time. Today's synthetic fabrics, with 
their range of properties, did not yet exist. The cotton or 
linen fabric skin was swabbed with the chemicals to make 
it taut and reduce flutter for aerodynamics, and then 
painted with the reflective red iron oxide and aluminum 
so the sun’s heat wouldn’t expand the gas in the cells, to 
help prevent gas from escaping. The skin had to be pro- 
tected from deterioration from sunlight and rot from mois- 
ture. When engineers changed one part of the formula- 
tion to address flammability concerns, the mixture might 
not have adhered well or other problems would crop up. 

“And I’m not saying hydrogen didn’t contribute to the 
fire,” adds Bain. It is after all a fuel, he notes—and one 
he is hoping will develop into a replacement or supple- 
ment to natural gas. “But it was a fuel-rich fire already; 
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Also made academic, perhaps, are decades of specula- 
tion over the causes behind the start of the Zeppelin fire. 
All have blamed hydrogen, with various ideas about how 
the gas became free and ignited. One popular theory has 


the hydrogen just added to it.” Bain figures that maybe half 
of the 5 million cubic feet of hydrogen remaining aboard 
the Hindenburg after the Atlantic crossing burned in the 
fire. “But so what? It’s academic.” 


A Zeppelin Flies Again 


: ‘SIXTY YEARS AFTER the tragic and fiery isis of de gigan- 
-tic rigid airship Hindenburg, a Zeppelin of a very different, 


updated sort is set to fly again. Ground tests on a prototype 


| were to begin recently in preparation for flight. 


The Zeppelin NT—for “new technology" —is being built by 


-a subsidiary of the Zeppelin Co., maker of the Hindenburg, 


called Zeppelin Luftschifftecknik GmBH, in Friedrichshafen, 


Germany. It's not that the Zeppelin Co. itself ever disap- 
_ peared. After the Hindenburg, the company continued along 


quietly, building such. goods as pots and pans and then rock- _ 
. ets. Today, Zeppelin also builds the dome cover on the liquid. 


hydrogen: tank for the U.S. space shuttle. 


The Zeppelin NT, also known by the model no TAE 


N07, is about as long as a Boeing 747 at 75 meters. The air- 
ship could be used for tourism, advertising, or science, including 
-research on atmospheric and marine chemistry, physics, and 
gravimetric measurements. Next year, the prototype will be 


. the craft could carry two pilots and 12 passengers, and con- - 


used for tourism and advertisements. When ferrying tourists, 


tain a galley and toilet. Five of the ships have been ordered 


already, with construction planned through the year 2000. 
The NT will generally run at an altitude of 1,000 meters, 
tutis capable of ascending to 2,500 meters. The top speed 
is 140 kph, and the NT cruises at 115 kph. At 70 kph, the 
ship could travel for 14 continuous hours. : 
True to the NT designation, the new airship will boast several 


innovations, including a novel propulsion unit that provides | 


| greater ma neuverability i in breezy skies (see illustration). 


SECS DANIELS 


Untike conventional anit chant craft, the NTi is 10 


> Three cutaways peek inside the Zeppelin NT: The primary struc- 
- ture and gondola are above left; above center, an inner helium 


gas cell; above ight, the fins connect inside for greater stability. 
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i percent heavier than air. The vertical thrusts of three vectored. 


propellers work together for takeoffs and landings. The ship's 
three Textron Lycoming IO four-cylinder engines develop 200 


horsepower each. A computer-assisted fly-by-wire system pep 
control the flight, propeller, and propulsion. — 


An advantage of being heavier than air is that the ship need 


-not take on or discharge ballast, so it can carry heavier payloads. 


An intriguing continuous primary structure supports the 


- craft. Triangular frames of carbon-fiber composites and th ree 
rows of longerons of aluminum alloy form a prism through the 
middle of the NT. The frames and longerons are braced with - 


diagonal ties to form a rigid spatial framework. Tension wires 


-of Kevlar aramid fiber brace the crossing points on the frames. 


The carbon-fiber rear fins connect together inside the airship 
for strength. An envelope made of a multilayer laminate of - 
Tedlar and a polyester fabric has low gas permeability and is 
durable enough so that the NT could remain permanently moored | 
in the open. 

Some 15,000 cubic feet of nonflammable helium lifting g: gas 
fills the cells. An airbag in the lower part ofthe passenger — 
compartment and in the ships erivetüpe provides a safety ， 
buffer for hard landings, | 

When the NT rises, helium lifting gas cos and ma m 
air outside. When the craft descends, air is injected again into 
the air chamber so the ues retains its xi cien sup- 


- portive pressure. 


Many airship aficionados are eagerly RET pating the craft. — | 


_ Addison Bain, whose recent theory suggests the cause of the 


Mcd fire is, for one, delighted: “It’s a really novel idea. 
Im pleased that the Germans, particularly the ies Co., 


-are getting back in boda business agai; "—M. D. 


2 NT me means | “new technology”: 60 years after the e Hindenburg aD halted d rigid airship travel, 
‘== another Zeppelin, the NT, will soon ply the skies. Below, a lightweight pyramid-shaped structure 
eA of es and three rows of Tongirons o of crates alloy form the craft's at structure, oe 


Sx peller in the rear (right) enables - P 
— tighter turns, compared with con- E 
. wentional airships (above). ` 
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it that a wire punctured a gas cell. Bain, obviously, finds 
this doubtful. “If that happened, it should have occurred 
during one of the final maneuvers.” But, “The ship was 
stationary for 4 minutes before the first fire was indicated.” 
If cells were leaking gas that long, “The ship should really 
start going like this,” Bain says as he tilts a handheld Hin- 
denburg model nose upward. “And it’s not. [At the start of 
the fire,] it’s still in trim.” 

What about the possibility of loose hydrogen from the 
vents? Hydrogen was released to help maintain level flight, 
and others have theorized that a valve may have stuck open. 
“The Hindenburg had an excellent venting system,” says 
Bain, with vents between cells that measured some 2 feet 
high and 7 feet across. If hydrogen accumulated—difficult to 
imagine for the lightest element, which has the greatest 
dispersal rate in the universe—how come, he asks, none 
of the fires were observed at the vent sites atop the ship? 

In seconds, the rear half of the Hindenburg is engulfed 
in bright, writhing flames. Gas cells one and two expand 
and burst with explosive force; the released hydrogen adds 
fuel to the conflagration. The ship lurches forward, break- 
ing off water tanks attached by light-release connectors near 
the bow of the craft. Having lost ballast, the airship’s nose 
heads upward and people start jumping to escape the flames, 
some too far from the ground to survive the fall. 

What is perhaps most stunning about Bain’s research 
is that what he has discovered comes 60 years after some Ger- 
man airship experts already knew it. While visiting an archive 
in Germany, he copied two 1937 letters handwritten in 
German that had not been seen by earlier investigators. 
Their shocking contents were revealed to Bain only after 
he returned to Florida and had them translated. ‘They were 
written by an electrical engineer named Otto Beyerstock, 
who had incinerated pieces of Hindenburg fabric during 
electrical tests conducted at the behest of the Zeppelin 
Co. In the notes, Beyerstock testily dismissed the idea 


_ Why did the Hindenburg burn? Actual 60-year-old 
samples from the skin of the ill-fated craft and 
its contemporaries suggest an answer. 


76 


that hydrogen could have started the fire, stating with cer- 
titude that it could only have been caused by the fabric’s 
flammability in a charged atmosphere. In a similar craft 
flying under the same atmospheric conditions that the 
Hindenburg faced in Lakehurst, the same sort of confla- 
gration would occur, even if noncombustible helium were 
used as the lifting gas. (In fact, notes Bain, such a fire did 
take place in 1935, when a helium-filled airship with an 
acetate-aluminum skin burned near Point Sur, California.) 

"I beg you to kindly inform me about the corrective 
measures to be taken or that have already been taken," 
Beyerstock wrote to Zeppelin. Some modifications were 
made in a subsequent airship plan, such as the addition 
of a fire retardant. "They knew,” Bain says simply. But 
shortly after the Hindenburg disaster, and probably because 
of it, the great Zeppelins were removed from service. 

Some detractors are still not ready to put aside the idea 
of hydrogen as fire-starter. "Addison Bain's hydrogen back- 
ground carries some weight," says Eric Brothers, the editor 
of Buoyant Flight, the Lighter-Than-Air Society's bulletin, 
but not everyone at the society is convinced. The bulletin 
this year ran three articles detailing the skin-ignition re- 
search, coauthored by van Treuren and Bain. As for 
Brothers: “I would like to see more independent verifica- 
tion of the tests, though I recognize that that's difficult to 
do," he says. Still, "I'm 90 percent convinced that the fab- 
ric had some role." 

One of the Buoyant Flight articles’ most stringent crit- 
ics is Donald E. Overs, a retired engineer and pilot who 
worked on Goodyear blimp construction and engineering 
for more than 20 years. "Based on the authors' cover burn 
rate tests, it would have taken anywhere from 15 minutes 
to probably an hour or more for the cover alone to burn 
off. The entire ship, on the other hand, was consumed 
in less than 60 seconds," he says. Overs' detailed e-mail 
challenges to Bain's theory—and the various defenses 
by Bain and supporters— would occupy some 50 printed 
pages. "Bain can at most demonstrate or argue that the 
cover was a brief link in the early ignition of the hydro- 
gen, but he cannot prove even that," concludes Overs. 

Like the mythical Icarus who ventured too close to the 
sun, the Hindenburg goes down in flames. As it touches 
the ground, the ship bounces lightly, perhaps still buoyant 
with remaining hydrogen. 

None of what Bain has learned has diminished his admi- 
ration for the engineering achievement in creating 
the great airships. "With all due respect," he says, 
"the Germans did a fantastic job. I admire their 
technology. 

^It was just an unfortunate little flaw, just 
like the flaw on the Titanic and the flaw in the 
Challenger," he says, referring to the *unsink- 
able" ship's sulfurous, brittle steel and the space 
shuttle's O-ring—both of which failed under the 
prevailing weather conditions. “You never know 
what Mother Nature is going to do to you." © 
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By Douglas McInnis 


With bees and 


other pollinators 


TTT ey ee 


disappearing at 


an alarming rate, 


our fruits and 


vegetables may 


be in jeopardy. 
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EACH FALL, Hawaiian biologists from the 
National Tropical Botanical Garden rappel 
over the edge of some of the world’s tallest 
sea cliffs. Dangling from ropes 3,000 feet 
above the Pacific Ocean, they carefully 
brush pollen onto a few trumpet-shaped 


flowers clinging to the cliffs. 

The Hawaiian flowers are two rare species of Brighamia, 
of which only about 200 plants remain in the wild. Scien- 
tists believe the blossoms were once pollinated by a type 
of moth that is now extinct. No other pollinator has taken 
its place, so without the annual intervention of death- 
defying human pollinators, the plants face extinction. 

If the Hawaiian moth were the only missing pollinator, 
scientists might take little notice. But it is not. Habitat 
destruction, agricultural chemicals, and other human 
influences are taking a heavy toll on the world’s pollina- 
tors—a diverse group of more than 100,000 species of 
insects, birds, and mammals that live in tropical and tem- 
perate forests, deserts, and farm belts. 

In the United States, the most obvious sign of trouble 
is the decimation of the honeybee, the chief pollinator 
for commercial farms as well as backyard gardens, During 
the past three years, beekeepers nationwide have lost 
about half of their hives to a lethal combination of pes- 
ticides, two types of parasitic mites, and harsh winter 
weather. Wild honeybees have fared even worse; an 
estimated 90 percent have died. 

Worldwide, losses are also mounting among 
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As a bee collects nectar from a flower 
(left), pollen grains formed by the male 
anthers stick to the bee's body. When 
the bee visits another flower (right), 
some of the pollen grains rub off on 
the female stigma and germinate. 


many lesser known pollinators, such as 
monarch butterflies, wasps, flies, beetles, and 
vertebrate species—including hummingbirds, fly- es 
ing foxes, geckos, and weasels. As these pollinators k 
disappear, so too will the plants that depend on 
them for reproduction. 

Although some plants—notably grains and 
cereals—are pollinated by wind, the vast majority 
rely on insects or other animals for pollination. 
About 90 percent of the world’s 250,000 flower- 
ing plant species, including at least 800 species 
that are cultivated by humans for food, need polli- ( 
nators. More than 100 of these food crops—includ- df P 
ing squash, cranberries, blueberries, and cashews | 
— depend heavily on wild pollinators, whose value to 
agriculture has been conservatively estimated at 
more than $4 billion per year. 

Many other plants, including carrots, can yield 
fruits or vegetables without pollinators but need them 
to produce seeds for future crops. And some impor- 
tant medicinal plants, including foxglove (from 
which the heart-stimulating drug digitalis is de- 
rived), also depend on animal pollination. 

Without animal-pollinated fruits and vegeta- 
bles, our diets would be high in carbohydrates 
and low in vitamins, minerals, and antioxidants. 
“Believe me, a diet based entirely upon wind-polli- 
nated foods such as rice, barley, oats, sorghum, corn, 
and millet is pretty boring,” says Stephen Buchmann, 
a U.S. Agriculture Department researcher and coau- 
thor of The Forgotten Pollinators. The 1996 book, writ- 


ten with Arizona-Sonora Desert Museum science 
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t Source: The Forgotten Pollinators (Island Press, 1996) 


"director Gary Nabhan, describes the threat of 
* cascading extinctions of pollinators and plants. 
& Aside from the museum’s Forgotten Pollina- 
' tors Campaign, vanishing pollinators have got- 
, ten little attention; global warming, the 
thinning of the ozone layer, and 
dozens of other environmental 
issues claim the headlines. Too 
often, an endangered species 
of pollinator is nearly extinct 
| bythe time a public alarm 
Tl sounds. And until recently, 
; t| few scientists even noticed 
j y the larger trend. 
2 “Thad no way of knowing 
M that what I saw with flying 
} foxes in Samoa was happening 
= In Ontario with bees,” says 
^ Brigham Young University botanist 
į Paul Alan Cox, who has documented 
A huge losses of flying foxes, a large bat 
B that is an important pollinator of Pacific 
SS y) island rain forests. “We always saw pol- 
y lination as a little tidbit of natural history 
and never realized that it had ecosystem- 
j . wide consequences." 
To understand why pollinators 
are so critical, it’s important to know 
: how pollination works. In a nut- 
; e E» A SEMIS el shell, pollination is the way 
: ys : eti xl o 4 b. plants have sex. Some plants 
hrus T n Mos A una HEN don't need a partner; they 
e [toria im mes d /) MEN. «have all the equipment 
sap NN ee AA for both the 


male and 


Citrus fruits (some) 


Peppers (greenhouse) 


MANY IMPORTANT fruit and vegetable crops are dependent on animal pollinators, especially bees. Although 
nobody knows the exact numbers of pollinators in the wild, the authors of The Forgotten Pollinators note that 
“under natural conditions, 62 percent of some 258 kinds of plants studied in detail suffer limited fruit set 
[development] from too few visits by effective pollinators.” Below are some of the crops we depend on for food, 
and the pollinators they depend on to produce fruits, vegetables, or seeds for future generations. 


| Pumpkins i Pears 

| Safflowers | Sunflowers 

| Squash | BAT 

l Sunflowers | Agave (tequila) 
| Tomatoes (greenhouse) | Bananas (wild) 
Watermelon | Breadfruit 

| FLY Cashews 
Cacao (chocolate) | Figs (wild) 

i Currant Mango 


female roles, and can pollinate themselves. But most 
plants require a middleman to bring pollen from the male 
part of one plant to the female part of another. 

Animals play this role inadvertently, picking up pollen 
as they feed on nectar, and spreading the pollen from 
plant to plant. The better the pollinator does the job, the 
more seeds are produced and the higher the yield or the 
better the fruit. An apple, for instance, has as many as 10 
seeds. When the apple blossom is perfectly pollinated, all 
10 seeds form, and you get a large, well-shaped fruit. If 
only half of the seeds form, the result is a smaller, lop- 
sided creation. l 

When one pollinator is lost, another may take its 
place. But the replacement may not be as effective, be- 
cause the plant-pollinator interaction in many cases is 
like a lock and key. Some pollinators have long tongues, 
curved bills, or other body parts that lend themselves to 
working with the configurations of a particular plant. 

In the United States, rabbit-eye blueberry production 
thrives when the southeastern blueberry bee goes to 
work, but plummets if the common honeybee tries. “The 
vase-shaped flower of the rabbit-eye blueberry is a little 
bit too deep for the honeybee’s tongue,” explains James 
Cane, associate professor of entomology at Auburn Uni- 
versity. “For her to reach the nectar at the base of the 
flower, she’s got to cram her head through the opening 
of the flower. Honeybees aren't happy with that kind of 
treatment, and they move on." 

Cane says that the better-adapted southeastern blue- 
berry bee will, in its lifetime, set $20 worth of fruit. *If 
you re a grower and you see these bees flying through 
your orchard, you can replace each bee with a $20 bill." 

Nonetheless, some growers have unwittingly sabotaged 
the southeastern blueberry bee and their own prosperity. 
The desire to produce more blueberries prompted the 
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growers to enlarge their fields by clearing and planting ad- 
jacent areas. In the process, they destroyed the nesting 
sites of the bees best suited to pollinate their crops. 

But the most devastating blow to American agricul- 
ture is the growing loss of the honeybee. Imported from 
Europe in the 1620s, the honeybee thrived here and 
proved valuable for pollinating a wide variety of crops. 
The honeybee’s communal nature makes it easy for bee- 
keepers to manage huge colonies that can be trucked 
from farm to farm, although colonies of escaped honey- 
bees can also be found in the wild. 

Unfortunately, the honeybee’s cross-country travels 
have helped disperse two vicious mites—a tracheal mite 
that suffocates the bee by attacking its respiratory sys- 
tem, and a bloodsucking varroa mite that attaches itself 
to the bee’s back. These mites spread through crowded 
commercial bee colonies in the same way diseases swept 
the crowded cities of medieval Europe. Neither mite is 
native to the United States, which has banned bee im- 
ports since the 1920s to prevent such outbreaks, but polli- 
nation experts think the mites arrived with illegally 
imported bees and spread to wild honeybees. 

Healthy colonies of domesticated honeybees are critical 
for a variety of crops. Modern farms are so huge and 
densely planted that wild pollinators can’t possibly do the 
job. Pollinating California's almond crop, for example, re- 
quires about 500,000 hives filled with tiny migrant workers. 

Largely because of the mite problem, pollination fees 
have doubled in the last 10 years. (Honey prices have also 
skyrocketed.) Pennsylvania's sizable apple industry is 
among those feeling the crunch. Half the growers com- 
plained they couldn't get enough commercial bees last 
year; yields plunged 40 percent. Fruit growers and back- 
yard gardeners who depend on wild honeybees suffered 
similar fates. "A lot of home gardeners, and a lot of small 
apple and cherry orchards, said they hadn't seen any wild 
bees at all," says Maryann Frazier, a Pennsylvania State 
University beekeeping specialist. 

Commercial hives have fared better, because scientists 
have developed a chemical called fluvalinate that kills 
mites. But fluvalinate cannot be used when bees are mak- 
ing honey, and mites are beginning to show signs of resis- 
tance to the chemical, so scientists are searching for new 
weapons against the parasites. 

One candidate is smoke, which beekeepers already 
use to calm bees before opening a hive. Frank Eischen, 
an entomologist at the USDA's Agricultural Research 
Service in Weslaco, Texas, has discovered that smoke 
from creosote bushes and grapefruit leaves can dislodge 
varroa mites (the more virulent of the two types) from 
their hosts, but his findings are only preliminary. 

Another possibility is to modify bee hives, A research 
team led by Eric Erickson at the USDA's Carl Hayden 
Bee Research Laboratory in Tucson has found that bees 
can survive a varroa mite infestation better if beekeepers 
use smaller starter cells—wax frames that are installed in 
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Some plants depend on a single pollinator that is uniquely 
qualified for the job. The nearly extinct i'iwi honeycreeper, 
for example, has a curved bill that perfectly fits the Hawai- 
ian blossoms from which it collects nectar. 


hives to provide a foundation for : 
bees to build their honeycombs. When < 
the starter cells are smaller, the cells con- 
structed by the bees are also smaller, and 
the bees stay healthier, although scientists 
aren't sure why. 

Still other researchers are trying to selec- 
tively breed bees that can survive mite infes- 
tations. American honeybees may be bred 
with Russian bees that seem to have a ge- 
netic resistance to varroa mites. Another 
strategy is to breed “hygienic” bees 
that are more adept at removing 
mites from their colonies. 

But parasites are not the only JQ <a NT £ 
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threat to bees and other pollinators. Manmade 
chemicals also play a role. Rachel Carson’s best-sell- 

ing book Silent Spring is best remembered for link- 

ing the now-banned pesticide DDT to bird deaths 

more than three decades ago. But the book also 

_ gave early warning that pesticides threatened id 

E decimate pollinators and produce “fruitless falls 

DDT has since been banned in the United 
A States and Canada. Unfortunately, while DDT 
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aimed at just one organism. They're quite 
BEES toxic to a broad sweep of organisms, including 
f. Ee bees and butterflies," says Buchmann. 


One early case occurred in Canada's New 


R , tion "wem from 5.5 million pounds in 
à 1969 to 1.5 million pounds the following 
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E Fenitrethion, the meridcis that re cias x 

: DDT for controlling spruce bud worms in the 
* province's forests. Fenitrothion killed blue- 

* berry- pollinating bees along with the worms. 
The problem isn't so easy to pinpoint 
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when pollinators are killed by the slow march of develop- 
ment. For instance, migratory pollinators such as the 
monarch butterfly must contend with the shrinking 
number of stopover points on their annual flights from 
Mexico to as far north as Canada, and back again. In 
Hawaii, pollinators began to die when imported goats, 
cattle, deer, and pigs damaged forests. 

In the American Midwest, development repeatedly 
altered the land, first when vast forests were felled for 
farms, and again as agriculture gave way to homes, shop- 
ping centers, and factories. "It's good for economic 
growth, but if you're a small native bee looking for a 
place to call home, you probably got squeezed out,” says 
James E. Tew, associate professor of entomology at Ohio 
State University. 

In the Pacific Islands, flying foxes were decimated 
when the large bat became a luxury food item in Guam, 
fetching $35 apiece. The flying fox pollinates as much as 
60 percent of the trees that form the rain forest canopy. 
“If flying foxes go, rain forests have trouble reproducing," 
says Cox. "These little pollinators are the biological glue 
that holds the ecosystem together." Flying foxes consume 
the big fleshy flowers that grow on the vines of some rain 
forest plants. With fewer bats, the uneaten flowers rot, 
attracting fruit flies that damage crops. 

When a pollinator is lost entirely, some plants may 
have the ability to evolve so that they can perform both 
the male and female functions, scientists theorize. But 
such transformations take time. "I doubt enough plants 
could switch to self-fertilization quickly enough to solve 
the pollinator crisis some experts foresee," says Kent 
Holsinger, an associate professor of biology at the Uni- 
versity of Connecticut. 

Self-fertilizing plants may not be as healthy either. In- 
breeding among animals generally produces less vigorous, 
less fertile offspring, and the same holds for plants. 

Individuals can take steps to help pollinators survive. 
Backyard gardeners can attract pollinators by putting up 
thick wooden boards drilled with holes of different sizes; 
the holes are potential nest sites for bees and wasps. A 
milk carton packed with paper drinking straws also pro- 
vides good homes for pollinators. Larger-scale efforts to 
conserve habitat and limit the use of agricultural chemi- 
cals are also essential. 

Scientists warn that if we don't take steps to protect 
pollinators, we may face a tasteless future, devoid of 
some of the fruits and vegetables we enjoy today. “Polli- 
nation is amazing," says Cox. “It’s sort of like the sun ris- 

ing. We've always taken 


Pollinators come in all shapes and it for granted. But if you 


sizes. Most pollinators are insects, 
such as this honeybee foraging in- 
side a Pima cotton blossom (above 
left). But some flowering plants 
are pollinated by mammals, includ- 
ing flying foxes (left), which polli- 
nate as much as 60 percent of the 
trees in Pacific island rain forests. 


lose a species of bee, 
you can't get it back. 
I think it's safe to say 
we're in trouble. What 
we don't know is how 


big the trouble is." > 
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SPECIAL REPORT 


Digital TV is on 
the way. But is it 
what they say? 
And will you 
have to pay? 


DIGITAL TECHNOLOGY is about 
to change the way you watch televi- 


sion. It provides a sharper, wider 


picture than today’s sets, with the- 
ater-like surround sound to match. 
And digital TV could pave the way 
for interactive shopping and Web 
browsing on regular TVs, too. 


What exactly is digital TV? Basically, it’s a new 
broadcast system that replaces the analog NTSC 
system we've used since the dawn of TV. A stream 
of zeros and ones replaces the waveforms that today carry pictures and sounds over the air, 
and a digital TV translates that data into far more detailed video—as much as four times 
as sharp as today’s sets—and displays it in movie-style fashion on a screen with a rectan- 
gular 16:9 aspect ratio, rather than the squarish 4:3 of current sets. And the audio is not 
only CD clean, it’s encoded with digital surround sound for a truly enveloping experience. 

After years of development, digital broadcasts are finally expected to begin next fall. 
(Digital signals via cable TV may follow soon after.) New digital TVs should go on sale 
about the same time, though they're expected to cost $2,000 or more at first. Prices 
should fall fairly quickly after that. Whether the digital broadcasts themselves will be 
free or pay TV, or a mix of the two, remains to be seen. And some broadcasters want to 
sacrifice quality for quantity, giving vou more channels with lesser picture resolutions. 

What about your present TVs? They won't become obsolete overnight. Even if all 
broadcasts are digital by 2006, as the FCC wants, you'll be able to use a set-top box to 
keep watching on an analog set (albeit with lesser picture quality than with a digital TV 
set). Here's what broadcasters and TV makers have in the works. 
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Part 1 THE SIGNAL 


Digital 


It 


in the Signal 


STANDING IN the basement studio 
of WHD-TV in Washington, D.C., it’s 
easy to see the appeal of digital televi- 
sion. The high-definition digital pic- 
ture before me, displayed on a wide- 
screen projection TV, appears uncan- 
nily real. There are no windows here, 
but I feel as though I might be look- 
ing through a pane of glass at the world 
outside—what I'm seeing seems part 
of one world, not a representation at 
all. And the digital audio makes the 
program sound as if a compact disc 
has been synchronized with the video. 

There's only one problem with this 
digital picture: Nobody's watching. 
WHD-TV has been broadcasting high- 
definition TV (HDTV) signals over 
channel 34 since June 1996, but this is 
merely a testing facility used to refine 
the broadcasting equipment that will 
send pictures over the airwaves in the 
computer language of zeros and ones. 
And even as I soak in this undeniably 
fantastic picture, what's becoming in- 
creasingly clear is that you may rarely, 
if ever, get to see anything so fine. 
WHD-TV has been broadcasting a 
single channel of digital T'V (DTV) in 
its purest, highest-resolution form. But 
in its place, many broadcasters want 
to give you as many as six channels of 
lesser quality .. . and make you pay for 
at least some of them. In their eyes, 
digital TV is the second coming of pay 
TV, à la cable. 

This represents a major change in 


The broadcasts have 
not yet begun, but 
digital TV is already 


being carved up. 


By Frank Vizard 


plans. Initially, the government envi- 
sioned a one-for-one swap in which 
broadcasters would trade in their ana- 
log channels for digital channels and 
preserve free, over-the air television. 
But thanks in part to recent advances 
in signal compression (and some would 
say an advance on your wallet by rev- 
enue-hungry networks), that plan has 
seemingly evolved into a system that 
would preserve at least one free chan- 
nel, but perhaps make you pay for ad- 
ditional ones. 

The digital pay TV plan, outlined 
by ABC last summer, foretells a DTV 
world with multiple data streams, or 
channels. You'd get a core channel for 
free, but maybe have to pay for the 


others. NBC has endorsed the plan in 


principle. CBS says it may offer the 
highest-quality signal on one channel 
for prime-time movies, but the net- 


work might broadcast in multiple 
channels during the remainder of the 
day. And the FCC has given the digi- 
tal pay TV plan the green light, virtu- 
ally guaranteeing its use. 

What do multiple digital channels 
mean to you? Exactly what you'll see 
and how you'll see it has not yet been 
decided. It could mean greater pro- 
gramming variety, certainly, and could 
bring cable-like choices to broadcast. 
And it's possible that multiple chan- 
nels could be entirely supported by 
commercials. But broadcasters appear 
to want to make you pay for at least 
some of this new digital smorgasbord. 
In one such scenario, you might re- 
ceive the network channel you get now 
for free, but have to pay for additional 
channels from the same network with 
original shows. Or you might get the 
same shows in multiple time slots, 
enabling you to watch daytime soap 
operas in the evening and prime-time 
movies in the morning, for example. 

Broadcasters might also use the 
extra digital channels to offer you 
movies on a pay-per-view basis, as satel- 
lite TV and some cable TV systems do. 
Payments would be by subscription, 
or perhaps charged per view via credit 
cards or new smart cards. 

You might see the range and reso- 
lution of digital broadcasts vary accord- 
ing to what's being televised, too. As 
CBS has hinted, you might get the 
movie of the week or the Super Bowl 
or World Series in wide-screen, full- 
resolution mode—much as WHD-TV 
broadcasts now. At other times, you'd 
get some mix of free and pay chan- 
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nels in a lower-quality mode, though 
still better than today’s analog pic- 
ture and sound. Because broadcasters 
are only now beginning to plan their 
fall 1998 digital TV strategy, exactly 
what the final package will look like 
is still unclear. The precise date on 
which digital TV will arrive still hasn't 
been announced but will likely vary 
by market depending upon how fast 
individual stations convert to digital 
equipment. While it may seem odd, the 
FCC is trying to stay as flexible as pos- 
sible regarding deadlines, so as to give 
digital TV every chance to succeed. 
Building new transmission towers for 
digital broadcasting may take longer 
than anticipated in some areas, be- 
cause of a lack of certified construc- 
tion crews, for example. | 
Ironically, it's the flexibility of 
digital technology that has led to this 
cloudy picture of TV's future. Digital 
TV's technical standards were "final- 
ized" at the end of last year, but broad- 
casters are free to transmit multiple 
signals in a variety of manners, as long 
as they don't exceed the standard's al- 
lotted bandwidth (6MHz) and trans- 
mission rate (19.3 megabits per second). 
Within that framework, broadcast- 
ers can actually choose from sev- 
eral different picture-quality levels, 
or resolutions. Some pictures can be 
interlaced, or constructed from alter- 
nating fields of lines, the way today's 
TV broadcasts are. Others can be pro- 
gressive, or created from a single field 
containing all the needed lines, the 
way computer displays show images. 
The resolutions for digital TV in- 


clude 1080-line interlaced, which vields 
the best video quality, with 1,050 lines 


of resolution, or about 2 million pic- 
ture elements (pixels); 720-line pro- 
gressive, with 720 lines of resolution, 
or about | million pixels; 450-line in- 
terlaced, with 480 lines of resolution, 
or about 340,000 pixels; and 450-line 
progressive, which has the same reso- 
lution as its interlaced counterpart. 
At the highest resolution, broadcast- 
ers would be able to deliver the best 
picture, but only a single channel. 

Lower resolutions offer a lesser- 
quality picture, but permit broadcast- 
ers to squeeze multiple channels into 
the same space. Even the lowest-reso- 
lution digital picture is roughly equiv- 
alent to current satellite TV pictures, 
however, and substantially better than 
today's analog TV. 

But the variety and picture quality 
of broadcasts is only part of the digital 
story. Broadcasters say they intend to 
develop interactive channels that will 
let you see and buy goods with a click 


of your remote control—a kind of cross 


between today's TV shopping channels 
and online shopping services. Access 
to information is also part of the plan. 
If you're watching a football game, 
for instance, you may be able to review 
team statistics through a second chan- 


nel. You might be able to access a lim- 


ited number of Web sites relating to 
the programs being aired, too. Web sites 
and other information transmitted 
in the 480-line progressive resolution 
mode could be received by a com- 
puter as well, since this resolution is 
compatible with (and comparable to) 
that of a VCA computer monitor. 
The limited bandwidth slot for 
digital TV and its inability to address 
your TV individually will likely prevent 
full Internet access over the air, but 
a set-top box such as the WebTV re- 
ceivers sold today (or a similar device 
built into TVs) could let you browse 
the entire Web. It's doubtful that broad- 
casters themselves would become full 
Internet providers, since thev are al- 
ready under pressure to rate TV pro- 
grams and will not want to deal with 
such issues as pornographic Web sites. 
Multichannel digital TV isn't nec- 
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essarily a problem-free medium. Pack- 
ing the maximum number of channels 
into the spectrum space could cause 
channels to interfere with each other 
in some circumstances, degrading the 
quality of the picture. Digital TV may 
also be hampered at times by what’s 
called moving interference—caused 
by an airplane flying across the signal 
path, for example, or someone moving 
near an indoor antenna. But the 
amount of interference you're likely 
to experience would be momentary 
and slight, and not continuous, as it 
often is with analog signals. 

The quality of the programming 
content matters, too. If broadcasters 
simply convert existing analog TV 
programs using the minimum digital 
resolution available, you may wind up 
with a picture that looks little or no 
better than it does now. And showing 
existing TV programs at higher digi- 
tal resolutions may reveal flaws in back- 


Part 2 THE BOX 


WITH DIGITAL TV only a year away, 
expectations are running high. And if 
you're among those craving the new 
broadcast format's eye candy, you'll 

be happy to know that you'll get your 
sweets: TVs sporting a wide screen, 
crystal-clear sound, and high-resolution 
images with colors as rich and detailed 
as those of motion picture film. 

But if you're not quite as anxious to 
open your wallet, you needn't fear the 
dawning of digital TVs, either. Contrary 
to some rumors (and perhaps some 


More than Just 
Boon lube 


grounds and studio sets that today’s 
analog TVs don't pick up. 

The FCC, for its part, hopes that 
its hands-off approach to overseeing 
broadcaster use of the digital spectrum 
will speed broadcasters' conversion— 
and in turn, your conversion—to digi- 
tal TV, which the agency says should 
be more or less complete by 2006. But 
this process now seems likely to take 
longer than that, maybe even decades 
longer. Under pressure from broadcast- 
ers citing the huge cost of implement- 
ing DTV transmissions, the FCC has 
built some flexibility into its initial 2006 
deadline. If, by that time, even 5 per- 
cent of the customers in a given mar- 
ket are watching TV on conventional 
analog sets, then broadcasters can 
continue to use both their old analog 
channels and their new digital ones. 
So it may be many years before the last 
of the analog televisions flicker and die. 

The big question may be this: What 


deliberate misdirection by people with 
something to sell you), your set won't 
be instantly obsolete. The complete 
transition from analog to digital is ex- 
pected to take a decade or more, and 
even after that, set-top converter boxes 
will be available that will tune in the 
DTV channels and translate them into 
analog signals that today's TVs can 
display—at whatever level of picture 
quality the existing set can reproduce. 
TV manufacturers won't be hyping 


digital TV until next spring at the earli- 


y The signals: How TV, digital satellite TV, and DTV differ www.popsci.com 


is digital TV worth to you? It now 
appears that what you will and won't 
pay for, not just the technical pros and 
cons, will greatly determine the future 
of digital TV. While about two-thirds 
of U.S. households get cable TV, the 
notion of paying for television may 
come as an unwelcome surprise to the 
rest of the country. And it will clearly 
come as a disappointment to anyone 
who expected digital broadcast TV 
to be an escape hatch from monthly 
cable TV bills. Inevitably, it appears 
that digital TV will come with a price 
tag attached. 

But if you're one of the legions 
of TV fans who want better picture 
quality and more choices, DTV sig- 
nals will deliver both in some form. 
And with digital TV being the first 
big improvement in television since 
the switch to color from black and 
white almost two generations ago, 
it's about time. 


Digital TVs will have a 
wider, clearer picture, 


and surround sound. 


By Stephen A. Booth 


est, because many of the technical 
details regarding the digital TV signal 
are still being worked out— prototypes 
are only now being built. Manufacturers 
are also worried that too much discus- 
sion about digital TV now will hurt sales 
of current TV models. 

But some details are known or can 
be surmised from technical briefs. Dig- 
ital sets are likely to come in a variety 
of configurations that reflect how broad- 
casters will deliver the digital signal— 
as a single, high-definition (HD) 
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Digital Television's Wider Picture 


channel, or as multiple channels of vary- 
ing resolutions (see "Digital TV: It's in 
the Signal"). Therefore, some sets will 
display all the resolutions available, while 
others—including computer monitors 
linked to DTV tuners in the PC 一 will 
display only a lower-quality picture with 
480 lines of resolution, referred to as 
standard definition (SD). 

The SD-only sets will be less expen- 
sive to build and buy, but they still won’t 
be cheap. Manufacturers speculate 
that the first digital TVs will cost about 
$1,500 more than today’s highest-quality 
sets of comparable size and features, 
or at least $2,000 for a 27-inch set, for 
example. SD models also will cost more 
than today’s top analog sets but will be 
less expensive than digital TVs with 
HD resolution. Reducing the cost of 
switching to DTV will be trade-in pro- 
grams like the one already announced 
by Zenith, in which the assessed value 
of your analog TV will be credited 
toward the purchase of a new digital TV. 

In addition to all the internal digital 
circuitry, a major part of the added 
expense is the wide-screen display 
with 16:9 aspect ratio—about 
one-third wider than today's 4:3 
screens. This means you'll see pro- 
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grams the way the director intended, 
rather than cropped from the sides or 
panned-and-scanned to fit the narrower 
proportions of today's TVs. 

Several key issues regarding DTV 
sets are still unresolved, including ex- 
actly how they'll tune in the different 
types of digital signals that will be sent 
out by broadcasters, and how you'll 
select among the multiple SD programs 
sent on a single digital channel. DTV 
signals will be carried on VHF and UHF 
frequencies, one channel per TV sta- 
tion. When vou tune to a digital chan- 
nel, vou'll probably see an onscreen 
menu from which you can choose a 
subchannel if SD multicasts are be- 
ing aired within that single channel. 

Digital TVs may also carry two 
tuners, one for new digital channels 
and a second for existing analog pro- 
grams; this contributes to the extra cost 
of DTV models. 

Then there's the scanning rate. One 
method is the so-called interlaced scan- 
ning used for today's TVs, whereby 
each frame of the picture is assembled 
in two alternating fields of scanned 
lines. The other method, used by com- 
puter monitors and called progres- 
sive scanning, builds the entire frame 


MP 
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THE TWO 32-INCH TELEVISIONS shown here illustrate a major difference between digital TV" 
and today's analog models. The TV on the left features the wide screen (16:9 aspect ratio) 
common to all digital TVs, while the TV on the right has the narrower size (4:3 aspect ratio) 
of today's televisions. On the wider screen, movies can be seen at the size directors intended. 


in one pass, line by consecutive line. 

Because TV manufacturers have 
committed themselves to models that 
receive any type of digital signal, digital 
TVs will be able to receive signals re- 
gardless of scanning or resolution, and 
turn them into pictures. (This differs 
from the direction preferred by the PC 
industry, which contends it can include 
digital TV without a prohibitive price 
increase only if the PC receives noth- 
ing but SD signals—about the maxi- 
mum quality PC monitors can display.) 

The ability to receive multiple types 
of digital signals is important, because 
a digital TV could then show two im- 
ages at the same time, one from a com- 
puter and one from a broadcaster, for 
example. Microprocessors would be 
able to convert these otherwise dis- 
parate signal sources using a common- 
denominator resolution, effectively 
creating a PC/TV. 

But while digital TVs can receive 
any type of digital signal, they will differ 
in the variety of resolutions they can 
use to display the picture— that is, in 
the capabilities of the display screen. 

The resolutions broadcasters are 
most likely to use are the HD formats 
called 1080-line interlaced (10801) and 
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720-line progressive scan (720p), and 
the SD format called 480-line progres- 
sive scan (480p). A digital version of the 
today’s 480i analog signal may possibly 
be used as well. 

Or, the set itself may use internal 
circuitry to convert the analog picture 
to digital. One method being developed 
by Sony, for example, would digitize 
the analog image and electronically 
quadruple the density of the picture 
in the process. This 480i picture would 
then be scanned progressively, turning 
it into a 960i picture that would be very 
close to 1080i in quality. 

The cost of DTV displays goes be- 
yond the expense of glass for wide- 
screen sets. Silicon—the microprocessors 
and memory chips required to gener- 
ate the digital signal-processing (DSP) 
horsepower needed to decode HD sig- 
nals and display them in real time—is 
pumping up the price tag, too. 

But if broadcasters send only an 
SD-resolution signal, a display with 
finer than SD resolution might be un- 


ratle-int programs will reduce the BIBIT 
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witching to DIV. 
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necessary, and the costly DSP compo- 
nents needed to crunch the HD numbers 
could be avoided. 


That's one alternative some manu- 


facturers are now exploring. The set 
would receive any broadcast resolution 
but would convert it downward for 
display at 480p. Most likely, these would 
be direct-view TVs with wide-screen 
tubes measuring 34 or 38 inches di- 
agonally. Most manufacturers agree 
that larger-projection TVs (both rear- 
and front-projection styles) would re- 
quire 1080i displays to get the most 
impact from digital TV. 

No set with a 10801 display will come 
cheaply. Mitsubishi and Zenith have 
issued some sobering numbers. The 
former says its first digital TVs will be 
projection models priced from $8,000 
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to $11,000. The latter expects to offer 
a 64-inch rear-projection set for between 
$5,000 and $7,000. No manufacturer 
has announced how much a direct-view 
TV with 1080i resolution will cost, but 
the price is likely to be steep as well. 

But even at high prices, you may 
need to realign your expectations. 
Digital TVs with lower resolutions may 
not be as bright as current TVs. The 
problem is that picture tubes lose bright- 
ness as resolution increases. The issue 
is metal fabrication: Direct-view TVs 
use a shadow mask (or aperture grille) 
whose tiny slots guide the CRT's 
electron beam to the phosphor with 
the correct color. As the slots become 
finer, less brightness passes through. 
This isn't an issue for smaller PC mon- 
itors, which are viewed from close range 
and therefore don't have to compete 
with ambient light to make a picture 
viewable from across a room. 

Just how great an impact digital TV 
will have on all of us couch potatoes 
remains to be seen. Even those TV 


manufacturers considering 480p-only 
displays question whether the per- 
ceived size of the picture will impress 
TV buyers. Executives at several com- 
panies point out that the picture on a 
34-inch wide-screen tube is only as 
high as that of today's 27-inch set. 

If you're already reeling from sticker 
shock, you'll probably want to heed 
the aphorism that good things come 
to those who wait. Some TV execu- 
tives have speculated that digital TV 
will cost only $500 to $700 more than 
analog sets within five years, and cost 
a mere $200 or $300 more than con- 
ventional TVs after a decade. 

In the interim, you may want to opt 
for a set-top converter that will allow 
you to watch digital T'V on an exist- 
ing TV. It's likely that the capabilities 


of these set-top converters— which 
may cost as much as $1,000 in the be- 
ginning—will vary as much as digital 
TVs themselves will. Some will simply 
tune and convert the DTV signal. 
Others might have circuitry to increase 
the vertical resolution—for example, 
double the scan rate of the analog TV 
to simulate 480p. Such models will 
likely have inputs that double the lines 
in signals from such analog sources 
such as today's TV, a VCR's tuner, or 
a laser-disc player. 

In fact, DI'V's anticipated arrival 
has raised the ante for picture quality 
from other sources. For example, 
next-generation DVD players will 
likely have an output for 480p images. 
That's how the data is stored on the 
discs now, but it is converted to an 
interlaced format within the player 


The first big- 
screen digital 
projection TV 

models may 
cost $8,000 
or more. 


for display on today's TVs. 

To date, satellite TV makers and . 
programming providers have been 
mum on their plans for the DTV age 
—though the data port on the back 
of satellite receivers was installed with 
digital TV in mind. Down the line, 
many of these digital program sources 
will probably use new IEEE-1394 
connectors for a direct digital connec- 
tion to digital TVs. 

In the near term, certainly, digital 
TV is going to be an expensive propo- 
sition—and probably not an easy one 
to justify if broadcasters split digital 
signals into lower-resolution modes 
that won't give you the full impact of 
HD video. But the DTV ball is rolling, 
and someday soon you'll have your 
chance to get in the game. 中 
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HEAR WHY THE 
BOSE’ WAVE" RADIO 
WAS NAMED A 
“BEST NEW 

PRODUCT OF 1994” 

BY BUSINESS WEEK. 
Tabletop radios are popular for their 
convenience and small size. But their 
sound quality leaves much to be 
desired. No one really expects high- 


fidelity sound from a radio. Until now. 


strengthens a breath of air to fill an 
entire concert hall, the waveguide 
produces room-filling sound from 
a small enclosure. This technology 
and performance is available in no 
other radio. 

You'll touch a button and 
hear your favorite music come alive 


in rich stereo sound. You'll hear 


Set six AM ond D Ed Easily connect your | mE 
sins. |. = 2 udo cs CALL NOW AND 
f, 1v, OF à 


MAKE SIX INTEREST- 
FREE PAYMENTS. 

The Wave radio is available for 
$349 directly from Bose, the most 
respected name in sound. So call 
1-800-681-BOSE, ext. R6533, to 
learn more about our in-home 
trial and satisfaction guarantee. 
When you call, ask about our six- 


month installment payment plan. 


HEAR THE RADIO THAT WOKE UP 
AN ENTIRE INDUSTRY. 


Bose presents the Wave 
radio. It’s the one radio 
acclaimed by leading audio 
critics. Because it’s the one 
radio that delivers big, rich, 
lifelike stereo sound plus 
a small, convenient size. 


THE BEST- 
SOUNDING RADIO 
YOU CAN BUY. 

We think the Wave radio is the best- 
sounding radio you can buy. And 

audio critics agree. 
ees Radio World 
mer called the sound 


=r 


eee “simply amazing...a 


The speakers in conventional 


em genuine breakthrough 
bass, which is essential for ^ in improved sound 
great sound. 


quality.” Business 
Week named the Wave 
radio a “Best New 
Product of 1994” 
Popular Science 
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Only the Wave rodio with acoustic 
waveguide speaker technology 
produces high-quality sound with 
full, rich bass. 


called it “a sonic 
marvel” and gave it a presti- 
gious “Best of What’s 

New” award. The 
key is our patented 
acoustic waveguide 
speaker technology. | 


Just as a flute 


every note the way it’s meant to be 


heard. The Wave radio measures just 
4.5"H x 14° Wx 8"D and fits almost 
anywhere. So you can listen in your 
bedroom, living room, kitchen, or 
any room. And with your choice of 
graphite gray or imperial white, the 
Wave radio not only fits in any room, 
it fits any decor. 


REMOTE-CONTROLLED 
CONVENIENCE. 


Operate the radio from across the 


room with the credit card-sized 


remote control. Set six AM 
and six FM stations, and 
switch between them at the 
touch of a button. You can 
even bring great Bose sound 
to recorded music, TV pro- 
grams, or movies by connecting 


the Wave radio to your CD or 


cassette player, TV, or VCR. 


Or, if you prefer, return the 
coupon below. 

Wired magazine 
said it has a “clean, sweet 
sound that will have 
your friends wondering 
x: where you've hidden 
your fancy speakers." But 
you have to hear the Wave radio for 


yourself to believe it. Call today. 


ORDER BY — 
DECEMBER 15, 1997 


FOR FREE SHIPPING. 


CALL 1-800-681-BOSE, 
EXT. R6533. 


When you call, ask about our six-month installment 
payment plan. (Available on telephone orders only.) 
Also ask about FedEx? delivery service. 
Please specify your color choice when 
ordering the Wave® radio: 

O Imperial White © Graphite Gray 


Mr./Mrs./Ms. 
Name 


(Please Print) 


Address 


City 
| ! 

Daytime Telephone 

( ) 

Evening Telephone 

Mail to: Bose” Corporation, Dept. CDD-R6533, 

The Mountain, Framingham, MA 01701-9168, 
or fax to 1-800-862-BOSE (1-800-862-2673). 


FETs 


Better sound ti rough Q 


©1997 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan and free shipping offer not to be combined with any other offer. Installment payment plan 
available on credit card orders only. Price does not include applicable sales tax. Price and/or payment plan subject to change without notice. FedEx service marks used by permission. Wired, June 1994. 
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A manufacturing marvel that's 
lighter and cheaper than steel cars. 


on the preform, and high- 
pressure nozzles inject a 
resin and catalyst into the 
cavity containing the pre- 
form in a few seconds. 


The fiber mixture runs NN Heat curtain 
into a hot-air oven, fusing | . 
it into a solid mass that 
retains its shape. 


Resin tank 


Transfer shuttle 


fiber: A mix of glass fibers and The preform of glass 
low-melt binders is sprayed © fibers is transfered via 
from high-velocity guns an automatic shuttle 


onto a vacuum screen. | into a molding press. 


92 NOVEMBER 1907 E773 


— : | Top bows 

A. | Y ? 
, eliminat n the | 
and assembly of 


Firewall 


Grille structure 


Cooling fan 


t is complete when the 
"n resin undergoes a chemical 

aW, reaction and hardens, forming 
the finished component. 


The final product, 
known as the Fun Car. 


Finished part 
Mold cavity 

CHARLES R. BILLIU is grinning as he steps, or beach, maybe with a first date. And the badge on the 
more accuratelv climbs, out of a vehicle that combines grille announces—as if it weren't already clear—that this 
elements of a dune buggy, sport-utility, and surrey sans is a product of the Fun Car Co. 

fringe. With front fenders arched Beguiling as it is, this first prototype of Fun Car, a 

| B yDan McCos h like eyebrows in mock surprise, division of Ticom Corp., based in Warren, Michigan, is 

the car itself seems to grin in a more than just another try by an independent manufac- 
cartoonish way. Bystanders smile too, entranced by the turer to produce a recreational vehicle. It's a deceptively 
oddball conveyance that's suggestive of picnics at the casual way of demonstrating a revolutionary new method 
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of making cars—a process that could 
well have as much impact on future 
cars as the introduction of the assem- 
bly line had at the turn of the cen- 
tury. And as with the advent of mass 
production, the biggest impact Billiu 
expects to have on today’s auto in- 
dustry is to dramatically lower the 
cost of cars. 

Today's cars are almost universally 
made of hundreds of pieces, formed 
from sheets of steel shaped by huge 
stamping presses and welded into fin- 
ished bodies at a rate of roughly one 
a minute. À modern steel-fabrication 
plant costs billions of dollars; the end 
product becomes cheap only because 
such a plant spews out hundreds of 
thousands of identical cars a year. Only 
a handful of auto companies today 
have the resources to maintain and 
finance such a system. 

Not that a few mavericks haven't 
tried. But virtually all of them have 
focused on radical design—mainly 
high-performance sports cars—where 
cost is a minor consideration. 

The opportunity to fundamentally 
change cars for the masses arrived 
with a new class of high-strength poly- 
mers that began to emerge during the 
1950s. These synthetics eventually 
appeared in everything from boats to 
bathtubs to the B-2 bomber. But this 
materials revolution largely bypassed 
the auto industry. 

Why? That was the question asked 
by Billiu in 1976 while attending a 
plastics convention in Dusseldorf, 
Germany. He saw a foam-and-fiber- 
glass automobile on display. Glass-fiber 
reinforced plastic already was in pro- 
duction in the Chevrolet Corvette, 
though its use was limited to the outer 
body, where it substituted for a steel 
skin. The car on display, however, had 
composite in the basic structure, elim- 
inating the complex steel frame. The 
technique had been demonstrated 
earlier, notably in the 1964 Lotus Elan 
and in another, experimental proto- 


The Fun Car itself is a simple, basic piece 
of transportation aimed at getting up to 
four people around in warm climates. 
Lack of amenities such as hinged doors 
helps keep the design cost down. 
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type, the XP98, developed in 1973 by 
GM's Chevrolet Division. But to Bil- 
liu, then working as a chemist for a 
rubber company, the car at Dussel- 
dorf was intriguing and provocative. 

“Composites can’t really substitute 
for steel one piece at a time, but this 
car was different—designed around the 
material,” he says. “What was missing 
was a way to make it in high volume.” 

The effort was suited to a particu- 
lar personality—one that could see 
across the many disciplines involved 
in car design and manufacture. The 
detail work to create a new car nor- 
mally calls for the combined efforts 
of thousands of highly specialized en- 
gineers. If there were any question 
about where to start, Billiu named his 
first company Process First. 

“I started looking at every kind of 
combination of structure and mater- 
ial," he says, a survey that included 
numerous prototype bodies, chassis, 
and methods of assembly. 

The most promising approach was 
to use a highly reinforced composite 
made from a dense mat of oriented 
glass fibers laid in a mold, which is then 
closed and injected with resin. The 
fibers are first assembled in a shape 
closely resembling the finished prod- 


uct. It reminds one of a big, hairy dog. 
This differs from the sheet-molding 
compound used in Corvette bodies, 
where glass-fiber reinforcement enters 
a press in saturated sheets. 

This preform process, first used in 
the Lotus bodies, offered a way of con- 
trolling the density and orientation of 
the fibers, maximizing the strength and 
allowing the forming of complex shapes, 
including sharp edges. The resulting 
composite can be close to two-thirds 
glass fiber—almost a ceramic car body— 
with stiffness that rings like steel. Also 
important is that such a surface can 
achieve the highly polished look fa- 
miliar to current steel-car owners. 

The major benefit of composites 
is that they can replace hundreds of 
formed metal pieces with a handful 
of complex shapes—as few as six 
major components could be bonded 
together in a vehicle. The assembly 
time, and the number of presses 
needed to assemble the body, is dras- 
tically reduced—and ultimately that 
cuts the cost of the car. 

The major problem, however, is that 
creating the preform itself is a labori- 
ous task. Steel stamping presses process 
as many as 400 parts an hour, while it 
could take a day to make the molded 
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glass-fiber car-body components. The 
difference is less than it appears at first, 
however, since welding and final as- 
sembly of a steel car can be performed 
at a rate of only about one car a minute. 
The Holy Grail for molded cars became 
the ability to produce a body in 2 to 3 
minutes. In that time frame, parallel 


lower the 


At the wheel of the prototype Fun Car, Charles Billiu sees a vision of low-cost, simple cars made with high-strength 


whole thing moves into a hot-air sec- 
tion, which melts the polyester, fusing 
it with the glass fibers into a single 
piece. This preform then shuttles 
into a mold, and the resin is injected. 

But even with such a mousetrap in 
hand, the world didn’t come beating 
on Billiu’s door. Early work on the 
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composites. The cars are small, but there's still enough room to fit in some grins. 


production lines could produce a fin- 
ished body as quickly as could a steel- 
based assembly line. But this seemed 
an impossible goal, what with the need 
to fabricate the preform, lay it in a mold, 
close it, and wait for the resin to cure. 

Billiu's solution was inspired by 
the way diapers are made. Diapers 
are high-volume fiber products, with 
the material handled largely by air pres- 
sure. À vacuum pulls the fibers down 
to a perforated screen formed in the 
shape needed to make a diaper—or, 
thought Billiu, a car. 

Watch the process form a car, and 
it seems to be the ultimate in simplic- 
ity. High-speed guns spray a mixture 
of glass fibers and polyester fibers with 
a low melting temperature on the mold, 
which fills in a matter of seconds. The 
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first prototype machine in the early 
1980s took place in a semi-abandoned 
warehouse with a hole in the roof. 
That prototype attracted additional in- 
vestors and the operation grew into a 
modern prototype plant, followed by a 
manufacturing plant. 

Contracts to produce large parts 
came slowly, but each one completed 
helped show off the process. Ultimately, 
Billiu produced about 3,000 hoods for 
a special-edition Pontiac Firebird, which 
demonstrated the high quality of fin- 
ish and that composites could pass gov- 
ernment crash standards. Bus inner 
fender liners, another project, proved 
out the toughness, and bumper beams 
allowed cost analysis against steel and 
other processes. 

Still, the final goal—a whole car— 


remained elusive. Major auto compa- 
nies have not yet embraced a change 
in materials or processing, despite a 
rekindled interest in aluminum and 
some recently announced composite 
research projects [Automotive News- 
front, this issue]. 

The process in search of a car en- 


cost owi 


countered a kin- 
dred spirit when 
Billiu met Dave 
Piontek, a designer 
and engineer who 
had built a finely 
detailed sports car 
in his garage. The 
result was the 
Fun Car Co. 

The Fun Car it- 
self is a simple de- 
sign intended to be 
molded easily and 
cheaply—the esti- 
mated price would 
be about $7,000. 
The prototype is 
based on old Geo 
Metro components and has been de- 
signed both as a recreational vehicle 
and a small truck. An electric-powered 
version also is under development. 

But don’t look for it anytime soon 
at your local dealer. Negotiations are 
under way for a distributor, but most 
of the interest so far has been from 
overseas. À likely use is as a trans- 
porter in warm climates. 

Conventional wisdom in today’s 
auto industry says that the glut of in- 
expensive used vehicles kills interest 
in an unadorned, truly cheap car. But 
a spin around the block in the Fun 
Car, sans conventional doors, the wind 
pulling at the top, calls to mind a ques- 
tion: How much should you have to 
pay to have a few grins on the way to 
the corner store? 中 
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A manned fighter is built with exhaustive attention | T 
safety and with triple-redundant systems, to withst and 
years of use and abuse. This makes it MY 1 


These operations may not officially qualify as war-like, 
but they are far from being without danger. One reason 
why is evident at any defense trade show: Russia is lead- 
ing its charge into the arms export market by hawking 
formidable air-defense systems. Particularly worrisome 
is the 2S6M Tor. Bristling with eight missiles and a pair 
of rapid-firing 30mm cannons, the tank-like Tor is a quick- 
reacting, shoot-on-the-move weapon. Pilots call it a “pop- 
up" threat because it cannot be reliably detected before it 
is close enough to fire. 

Such unpredictable threats and public aversion to loss 
of life are combining to drive interest in what the military 
calls an uninhabited combat air vehicle (UCAV), a new 
class of armed drone. None of these planes are flying, at 
least in unclassified programs (an important distinction), 
but the Air Force's Scientific Advisory Board—its influ- 
ential council of elders, comprising experienced scientists 
and engineers—is firmly behind the concept, and all the 
major defense companies have projects under way. France 
is working with the U.S. Air Force on some programs, and 
Britain's Royal Air Force has stated that the replacement 
for its Tornado bomber might be a UCAV. 

"Uninhabited" is not a gender-neutral substitute for 
"unmanned." A spy drone like the Predator can accomplish 
its entire mission without human intervention. A combat 
drone, however, must have a human operator, tethered by 
a real-time datalink, to identify targets and consent to 
the release of weapons. The human brain is essential to 
the mission, but the human is not aboard the vehicle— 
hence, it is uninhabited. 

Though the Air Force dabbled with armed drones dur- 
ing the Vietnam era, the technology to make them work 
efficiently is only now at hand. Modern fighters are already 
highly automated. A pilot prepares a flight plan on a com- 
puter and copies it onto a memory cartridge that snaps 
into a socket in the cockpit. The F-117 stealth fighter, the 
most automated aircraft in service, can perform an entire 
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Lockheed Martin UCAV 


required mission, from wheels-up to wheels-down, with 
no action by the pilot except a single button-push that 
authorizes bomb release. 

so what will a UCAV look like? This drone will be much 
smaller than any manned fighter. A pilot and cockpit are 
heavy and bulky, and their position at the front of a plane 
makes it practically impossible to design an aerodynami- 
cally efficient, stable fighter below a certain size. Today's 
smallest supersonic fighter, Sweden's Gripen, weighs 7 tons 
empty and carries as much as 6,000 pounds of weapons. 
“If you have a payload of 2,000 pounds in the UCAV," 
remarks one engineer, *you've lost sight of the concept.” 

Removing the cockpit makes stealth easier to attain. 
Without a cockpit, the UCAV can be shaped like a manta 
ray, with all its surfaces sloped as far away from the verti- 
cal as possible and with only as much depth as needed to 
accommodate the engine and weapons. Because the plane 
can be very stealthy, it will be able to fly closer to its targets 
than a manned aircraft and can accomplish its mission 
with inexpensive, short-range sensors and weapons. 

And since no one is aboard, an armed drone could be 
designed to loiter for 24 hours, or to evade missiles by a 20-G 
escape maneuver, well beyond the 9-G blackout limit of 
a human pilot. Not all experts agree on the importance 
of such capabilities: Gene Adam, one of McDonnell Dou- 
glas' premier engineers, observes that missiles can pull 
50-G turns. "It's a bit like a fat guy and an Olympic sprinter 
being chased by a pack of velociraptors," he says. "One 
of them will just get eaten 10 seconds later." 

Advanced stealth technologies that help avoid detec- 
tion in the first place are one solution to this problem. For 
example, an electrically charged coating reportedly under 
development by the Air Force at its top-secret research 
facility at Groom Lake in Nevada would by itself reduce 
the effectiveness of enemy radar by as much as 50 percent. 
It would also make the craft invisible to the naked eye, since 
the coating allows the planes' skin color to change auto- 
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matically to blend in against the background environment. 

Unlike a fighter or a spy drone, these pilotless planes 
are not likely to fly except in combat and for occasional! 
tests and exercises, so each one can be designed for only 
a few dozen flights. This makes it possible to build the 
craft more cheaply. A UCAV’s body could be welded, a 
technique shunned by aircraft designers because it renders 
the structure hard to inspect, or the body could be fash- 
ioned from fiberglass skins and foam cores as with a home- 
built airplane. The engine can be run at higher temperatures 
and pressure ratios, boosting performance and fuel efficiency. 
Commercial computer chips and circuits would replace 
rugged but expensive military hardware. 

One challenge is to ensure that a combat drone is rela- 
tively maintenance-free and will be able to fly after sit- 
ting, perhaps for years, in storage. This has already been 
achieved with cruise missiles by packing them in sealed, 
rigid containers filled with dry, inert gas. A rigid case for 
a UCAV might be awkwardly large, but an alternative is 
a "bomber bag"—a Mylar sack with an internal atmosphere 
kept at a humidity level between 25 and 40 percent: low 
enough to avoid corrosion but not so low that lubricants 
and seals dry out. 

Fairly typical of combat drone designs is a Lockheed 
Martin concept for a 6-ton, 600-mph vehicle intended for 
suppression of enemy air defenses. Typically, such a mis- 
sion includes clearing a corridor for other aircraft to reach 
their targets, and destroying enemy radar installations and 
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surface-to-air missiles. The pilots who now fly these mis- 
sions in modified F-16s have one of the most dangerous 
assignments in military aviation. 

The Lockheed Martin UCAV is a flying wing, shaped 
like a diamond when viewed from above; it is small enough 
to be carried to the war zone inside a C-5 or C-17 transport. 
It uses a stealth technique that no manned aircraft can 
match: After takeoff, it performs a 180? roll and cruises 
into the target area upside down, concealing the engine 
inlet and the landing gear and weapon-bay doors from radar. 
Light and efficient, carrying almost half its takeoff weight 
in fuel, it can loiter for 6 hours some 900 miles from its 
base at an altitude of 30,000 feet. 

This particular UCAV is designed to work with high- 
flying aircraft, loitering safely to the rear, that intercept 
the signals from any missile system and pinpoint their 
source. The target promptly appears on the UCAV opera- 
tor's display, together with a detailed contour map of the 
surrounding area. With a few mouse clicks, the operator 
plans a route to the target that weaves behind ridges to 
mask the drone from radar. Just over 5 miles from the target, 
the UCAV pops up into sight of the objective, points its in- 
frared sensor at the ground, and transmits real-time video 
back to the operator, who finds and identifies the enemy's 
radar antenna, missile launcher, and control vehicle. 


At 5-mile range, complex weapons with their own 
seekers are not needed. The drone carries eight rockets 
with simple, inexpensive guidance systems. The missiles 
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The compact Nor- 
throp Grumman shape 
lends itself to easy air 

transport and takes 
up little room on the 
hangar deck of an air- 
craft carrier. The UCAV 
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are accurate, so they do not need heavy warheads; they 
weigh only 100 pounds. The time from positive identifi- 
cation of the target to weapon impact is measured in sec- 
onds, enhancing the missile's chances of hitting the target. 
Small point-attack warheads have another advantage. A 
rogue missile will not level a block like a 2,000-pounder 
or leave a swath of destruction like a cluster bomb, so the 
risk of civilian casualties is reduced. 

The Lockheed Martin design is only one of many com- 
peting for attention. Designers are looking at long-range 
supersonic UCAVs, long-endurance high-altitude models, 
and ultra-stealthy versions. The only point on which all 
designers agree is that no single UCAV will perform every 
mission. Instead, we are likely to see a family of pilotless 
craft with different capabilities and price tags, but using 
similar ground-control stations and datalinks. 

Meanwhile, the USAF also appears to be redirecting 
a project called Future Aircraft Technology Enhancement 
(FATE) to support UCAV development. The original goal 
of the project was to test radical features for future manned 
fighters on low-cost unmanned prototypes, but it will now 
be used to test features for both manned aircraft and UCAVs. 

The UCAV’s usefulness depends on its cost. These 
drones fit between manned fighters, which are expensive 
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E could cruise inverted - 
| . to hide the landing _ 


but will survive dozens of missions and can take on almost 
any target, and cruise missiles, which are much less ex- 
pensive but fly only a single mission. The cost of combat 
drones, estimated to be between $2 million and $5 mil- 
lion, is easy to justify in comparison with today's $1 mil- 
lion, one-mission-only cruise missiles. However, new cruise 
missiles under development are expected to be more ac- 
curate and cost only about half as much. If so, they could 
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wants them to happen 


remain the weapon of choice against fixed targets. 

Air Force Col. Mike Francis of the Defense Airborne 
Reconnaissance Office, one of the most active proponents 
of combat drones, has coined the word "attritable" to sig- 
nify that the UCAV, while it should survive and perform 
several missions, should also be a resource that the com- 


NOVEMBER 1997 Baum 


mander can afford to lose. If this is the case, the UCAV 
can be deployed in missions that are simply too danger- 
ous for manned aircraft. 

While the UCAV may fly only a few missions, it must 
fly those reliably, a capability that has eluded drone aircraft 
already built for reconnaissance. “It’s a terrible problem that 
has been swept under the rug,” observes Gene Osterman, vice 
president and deputy manager for Northrop Grumman's 
Advanced Technology Development Center. “Everything 
that’s been built has crashed.” 

Why does a simple unmanned reconnaissance airplane 
crash while a 777 can fly a complete mission without a 
pilot touching the controls? The answer, says Osterman, 
is that drone reconnaissance craft are vulnerable to minor 
problems, which serve to illustrate the difficulties faced 
in developing an UCAV, Two recent crashes of NASA 
research drones were caused by instrument failures, for 
example. In both cases, the drones crashed after their con- 
trol systems attempted to compensate for a nonexistent 
bank. A pilot onboard would have recognized the problem 
instantly, says Osterman. The key is “pattern recognition”: 
The pilot knows that if one instrument shows the airplane 
in a steep bank while the other instruments show normal 
readings, the first instrument is probably faulty. By simu- 
lating and analyzing failures, designers could develop 
computer-monitoring systems that would detect and dis- 
connect a failed system. Such a capability would be criti- 
cal in the combat situations that a UCAV will encounter. 

But according to Col. Francis, the most important issues 
in UCAV design do not concern the plane, but rather the 
way fets-egntrolled. The drone will be autonomous as it 
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automatically? Will the operator have to plan its attack, 
or will the UCAV be able to devise its own terrain-masked 
path to the target? 

U.S. Air Force and Boeing researchers are working on 
these issues, devising software that would allow several 
UCAVs to launch a coordinated attack on a set of targets. 


SUUM NOVEMBER 1997 


Just as in a group of manned aircraft, one UCAV would 
be designated as leader. Its computers would formulate 
an attack plan for the others. If the lead drone is shot 
down, another automatically takes control. The key is to 
design a system that will employ tactics that seem intelli- 
gent and are non-repetitious: "We don't want to come in 
like a line of geese," remarks Boeing researcher Dave 
Churchman. Col. Francis notes that UCAVs should use 
fuzzy logic to ensure that they do not always behave simi- 
larly in similar circumstances. A sure-fire way of getting 
shot down is to try the same trick twice in a row, whether 
you are a robot or not. 

Some of the software this capability requires was de- 
veloped in the 1980s in an attempt to create an "electronic 
associate" for overworked fighter pilots. The airborne com- 
puters of the day could not handle the complex codes, but 
a modern commercial computer will run them in real time. 
The Air Force/Boeing program could lead to flight tests 
in the year 2000 or 2001, using manned fighters as surro- 
gates for UCAVs. 

Putting more automation onboard the drone would 
make it less reliant on the datalink—most experts see this 
dependence as the Achilles' heel of the system. At the very 
least, the aircraft should be capable of doing something 
tactically sensible if the datalink is lost. 

The biggest problem facing the UCAV is acceptance by 
the user. "Not offending the culture is a big concern," says 
Francis. "Most of us realize that [UCAVs] will ultimately 
happen, but no pilot wants them to happen on his watch." 
This is one reason why UCAVs are being promoted first 
for the most difficult and dangerous missions. 

In a sense, Francis says, the times “could not be better 
and could not be worse" to win acceptance for the UCAV. 
With shrinking budgets, services are reluctant to adopt 
anything that could be seen as an alternative to beleaguered 
major programs. On the other hand, reduced budgets 
and the breakup of the Soviet Union "are forcing people 
to think differently and look at a different kind of warfare." 

Revolutionary ideas that threaten the established way 
of doing things have historically been strong candidates 
for development in highly secret *black" programs, and 
Francis says he "wouldn't be surprised if that was going 
on." Another researcher qualifies a claim: "We started on 
this before anyone else—at least, anyone else in the white 
[unclassified] world." 

Not all the secret projects may be American. Great 
Britain's public statement of interest in UCAVs has coin- 
cided with a series of sightings of small, triangular craft 
around British Aerospace's new secret-projects department 
located in Warton, Lancashire. 

Francis and other UCAV proponents are convinced that 
the technology, black or white, is important. Thev are also 
worried that a potential adversary may have UCAVs before 
we do. “The technology is very available on the commercial 
market," notes Francis. “We don't want to wind up in a con- 
flict where our adversary has it and we don't." 中 
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What do those wing-like appendages 
on the back of cars do? 
dmalmeren@aol.com 


THOSE WING-LIKE structures are 
generally known as spoilers or air- 
foils. Most of them are cosmetic 
add-ons that do nothing but enhance 
the racy look of a coupe or sport 
sedan. Properly designed, however, 


The Cat’s Night Vision 
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a spoiler can influence the air flowing 
over the back of the car and deliver 
two aerodynamic benefits: downforce 
(which helps the rear tires grip the 
road) and diminished wind resistance. 
Race cars exploit the downforce 
effect to improve their cornering 
speeds. But it's not merely at the 
racetrack that spoilers can help. Less 
wind resistance also helps road cars 


deliver higher fuel economy at 


cruising speeds. 


HOW IT 


WORKS 


Research by John Fredericks, Sharon 
Parmet, Noah Rothbaum, Don 
Sherman, William L. Thieriot 


Why is there more static electricity 
when it’s cold? 
Brett Huson 
Hazelton, British Columbia 


STATIC ELECTRICITY is more com- 
mon under dry conditions; when it’s 
cold, the air is typically drier than 
when it’s warm. Here’s how that 
works. As the temperature drops, 
fewer molecules are in motion, so 
water molecules are less likely to 


“GOD MADE THE CAT in order that man might have the pleasure of caressing the tiger,” wrote French author and veterinarian 
Fernand Mery. In fact, your lovable kitty retains many of the characteristics of its jungle relatives, and of nocturnal preda- 
tors in general. The cat's night vision, for example, shows the adaptation that enabled predators to prowl in the evening, 
when competition for food and space is less keen. Though the feline ability to see in complete darkness is mere myth, the 
cat can operate in light so dim that we would perceive it as pitch black. The cat's night vision is rated at least six times as 


keen as ours.—Bob Sillery 


Cone 


Receptor layer 


Tapetum 
lucidum 


O The cat's flexible pupils 
widen in the dark to allow the 
maximum light to enter. In day- 
light, the pupils narrow to a slit. 
Compared to humans, the cat 
has relatively more rods than 
cones in its retina (above). 
Rods provide sensitivity to low 
light, while resolving power and 
color are derived from cones. 
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Tapetum 
lucidum 


Retina 


Sclera 


O A lustrous area behind the retina 
called the tapetum lucidum provides 
the retina with a second chance to 
absorb light and gives cat eyes 
their distinctive glow at night. 


(© In humans, any light 
that passes unabsorbed 
through the retina is lost 
for vision. In cats, however, 
unabsorbed light is re- 
flected back to the retina 
by the tapetum lucidum. 
The ancient Egyptians be- 
lieved that a cat's eyes 
magically reflected the sun. 


103 


The Invisible World 


THEY LIVE IN the air, your bed, on 
your food, and in your mouth. While 
they may aid digestion or keep their 
more harmful cousins from causing 
you discomfort, they're not always 
good quests. They re the microscopic 
things we live with, and sometimes 
can't live without. 

—compiled by Sharon Parmet 


A protein that’s found in flakes of 
dead skin from our pets sometimes 
triggers an immune or allergic re- 
sponse in our bodies. The dander, 
as it’s commonly known, floats 
through the air and gan land in our 
eyes or nasal passages, or be in- 
haled directly into the lungs. In 
response to the dander, we produce 
a chemical known as a histamine 
that may cause such symptoms as 
a runny nose, watery eyes, itching, 
and sneezing. 


Pets produce the most dander when 
they are young and growing. Approxi- 
mately 15 percent of the human pop- 
ulation is allergic to pet dander. 


Dust mites, which measure a mere 
one-third of a millimeter in length, 
are eight-legged relatives of the spi- 
der. These microscopic creatures may 
inhabit any area of the house, includ- 
ing mattresses, furniture, carpeting, 
pillows, and stuffed animals. They 
feed on human skin scales as well 

as animal and bird dander. 


There are more than 6 million dust 
mites on an average mattress. 

The fecal waste of dust mites contains 
a highly allergenic protein that may 
cause some cases of asthma, hay 
fever, and eczema, a skin disorder. 


One dust mite species has adapted 
to live solely on human eyelashes. 
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THE FACTS 


Pollen, the plant kingdom's sperm, 


is carried to female flower parts by 


bees, other animals, rain, or wind. 
Like sperm, pollen is microscopic: 


The average particle is less than 50 


microns in size, or smaller than half 


the width of a human hair. 


RAGWEED POLLEN 


Pollen allergies are suffered by more 
than 35 million people. Annually, 3.5 
million work days are lost due to 
pollen allergy, totaling more than 
$154 million in lost wages. Sufferers 
usually develop symptoms when the 
pollen count reaches between 20 and 
100 grains per cubic meter of air. 


From the time we're born, the human 
body is colonized by billions of bac- 
teria. Diptheroids are a common bac- 
teria that live on human skin and 
block more harmful bacteria from 
colonizing by producing special oils. 


Plaque, the scourge of the dental 
world, is made up of different bacte- 
ria. More than a billion cells of bac- 
teria form each gram of plaque. 


The mucans are a species of plaque 
bacteria that eat sucrose, a common 
sugar. Mucans produce lactic acid as 
a byproduct of their digestion, which 
strips minerals from the tooth and con- 
tributes to the formation of cavities. 
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Location, location, location: If E. 
coli bacteria inhabit the right place 
in your body, they're helpful; in the 
wrong place, they make you sick. 
These bacteria usually live in the 
large intestine and produce enzymes 
required for digestion of certain 
foods. They also make vitamin K, an 
important nutrient. But if E. coli 
migrate to the urethra, for instance, 
they can cause painful urinary-tract 
infections. 


With every breath we take, we inhale 
mold spores, which are another com- 
mon cause of allergies. Mold spores 
are the reproductive units of fungi, 
which produce these mold spores in 
the millions or even billions. Mold 
survives by decomposing and absorb- 
ing nutrients from such diverse hosts 
as forest litter, food, or even wallpaper 
and carpeting. 


Mold spores float through the air 
and are inhaled like pollen. During 
the summer months, mold spore 
counts may reach as many as 25,000 
grains per cubic meter of air, espe- 
cially in the northeastern part of 
the United States. 
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break away from large bodies of water 
—say, the ocean, a lake, or a pool—and 
become airborne. It's the airborne 
water that causes humidity. 

So why does moisture inhibit the 
buildup of static electricity? Accord- 
ing to Micheal Dubson of the Uni- 
versity of Colorado's physics depart- 
ment, "Water molecules remove the 
charge from charged objects, but dry 
air molecules do not." Since water is 
a polar molecule (one side has a pos- 
itive charge, the other a negative 
charge), it can pick up or "steal" an 
extra electron from a charged object, 
effectively removing its charge. Air 
molecules, most commonly oxygen 
or nitrogen, are not polar and have 
no attraction to charged molecules. 
So they don't disperse any existing 
charges that cause static electricity. 


What causes hiccups, and why do 
they occur repeatedly? 
David Hsu 
Overland Park, Kan. 


HICCUPS ARE caused by a sudden 
contraction of the diaphragm, the 
involuntary muscle responsible for 
breathing. The diaphragm is con- 
trolled by two nerves running from 
the brain down each side of the 
esophagus to the diaphragm. Nobody 
knows what causes these nerves to 
suddenly become excited, but when 
they do the diaphragm contracts 
violently, disrupting the normal 
breathing pattern. When this oc- 
curs, the glottis—the valve regulat- 
ing the direction of air into and out 
of the lungs—abruptly snaps shut, 
producing the hiccup sound. 
Hiccuping persists until the nerves 
relax again. Dr. Leon Farhi, a profes- 
sor of physiology at the University 
of Buffalo in New York, says the nerve 
irritation may be caused by food trav- 
eling down the esophagus and press- 
ing against the nerves controlling the 
diaphragm. Farhi says that if the 
hiccups don't stop, "it's no laughing 
matter because you can't eat if you 
are constantly trying to breathe." 
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of drinkers like you have liked it. 


if you're a friend of Jack Daniel's, ip d us a line. We e enjoy cate Goro our i fonds, 


IN 1866, Tack D Daniel created the world’s first 
Tennessee Sippin’ Whiskey. 


Then something very unusual happened. For 
over 131 years nobody did anything to change 
it. loday’s Jack Daniel's has the same rare taste 
as when Mr. Jack first made it. Which 
means it’s charcoal mellowed drop by — ex 
drop and aged in charred oak barrels. t 


That's the way seven generations 


50, we promise, we're still not 
planníng any changes. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Your friends at Jack Daniel's remind you to drink responsibly. 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


At your age, 
with your high cholesterol, 
what s your risk 
of a first heart attack? 


If you have high cholesterol, figure your risk of a first heart attack. 


Fill in your points for each risk factor. 


Age: Men Total Cholesterol Level: 
Opts. Lessthan 35 2pts. 40to48 4pts. 34+ = Opts. Less than 240 mg/dL 
lpt. 35to39 3 pts. 49 to 53 lpt. 240to315 mg/dL 

E Age: Women 2 pts. More than 315 mg/dL 
Opts. Lessthan42 2pts. 45to54  4pts. 74+ E HDL Level (good cholesterol): 
lpt. 42to44 3 pts. 35 to 73 Opts. 39 to 59 mg/dL 


o Family History: | pt. 30 to 38 mg/dL 
2 pts. My family has a history of heart disease or heart 2pts. Under 30 mg/dL 
attacks before the age of 60 pt Over 60 mg/dL 
| Inactive Lifestyle: E Blood Pressure: ， 
| don't take blood pressure medication; my blood 
pressure 15: 
(Use your top or higher blood pressure number) 
Opts. Less than 140 mmHg 
lpt. 140 tọ 170 mmHg 
Smoking: 2 pts. Greater than 170 mmHg 
lpt. lImasmoker (or) 


lpt. Irarely exercise or do anything physically 
demanding 


Weight: 


lpt. I’m more than 20 lbs. over my ideal weight 


Diabetic: I pt. Iam currently taking blood 
lpt. Male Diabetic pressure medication 


m Total Points 


If you scored 4 points or more, you could be at above average risk of a first heart attack 
compared to the general adult population. The more points you score, the greater your risk. 


2 pts. Female Diabetic 


If vou have already had a heart attack or have heart disease, your heart attack risk E 
is significantly higher. Only your doctor can evaluate your risk and recommend American Heart 

treatment plans to reduce your risk. If vou don't know your cholesterol level or | Fai RR 
blood pressure, ask your doctor if your levels should be checked. Associations. 


Fighting Heart Disease 
Provided as an educational service from Bristol-Myers Squibb Company. and Stroke 
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PRAVACHOL, in combination with diet, 1s arteries (such as bypass or angioplasty) drug, you should ask your doctor or 
proven to reduce the risk of a first heart based on a landmark study including healthcare professional if PRAVACHOL is 
attack, reduce the risk of death from over 6,500 males with high cholesterol right for you. Some mild side effects, 
heart disease, and reduce the need for and no evidence of heart disease. such as slight rash or stomach upset, 


|. surgery to clear blocked coronary Because PRAVACHOL is a prescription occur in about 2-4% of patients. 


PRAVACHOL: 


Proven to help prevent 
first heart attacks in people 
with high cholesterol. 


PRAVACHOL is the only cholesterol- your doctor about PRAVACHOL. It reduces 
lowering drug of its kind proven to the risk of a first heart attack and the need 
help prevent first heart attacks. Andthe for surgery to clear blocked coronary 
grim fact is, up to 33% of people do not arteries. PRAvACHOL has been prescribed 
survive their first heart attack. Improving ^ by doctors for millions of men and 

your diet and exercise is an important women worldwide. It could help you live 
first step, but may not be enough. So ask a longer, healthier life. 


Ask your doctor it PRAVACHOL is right for you. Or call 
1-800-PREV ENT for information on first heart attack prevention 
including a free brochure from the American Heart Association. 
It's all provided by Bristol-Myers Squibb. 


Proven to help prevent 
first heart attacks. 


Visit our Web site at www.pravachol.com 


PRAVACHOL should not be taken by blood tests to check your liver function ^ — doctor right away. Be sure your doctor 
women who are pregnant or nursing, before and during treatment with knows about other medications you may 
people who are allergic to any of its | PRAVACHOL. Muscle pain or weakness be taking in order to avoid any possible 
ingredients or by anyone with liver could be a sign ofararebutseriousside ^ serious drug interactions. Please see. 


disease. Your doctor may perform simple — effect and should be reported to your important information on the next page. 


PRAVACHOL? 


Pravastatin Sodium Tablets 


CONTRAINDICATIONS: Hypersensitivity to any component of this medication. Active Inver disease or unexplained. persistent 
elevations in liver function tests (see WARNINGS). Pregnancy and lactation. Atherosclerosis is a chronic process and 
discontinuation of lipid-lowering drugs during pregnancy should have litte impact on the outcome of long-term therapy of 
primary hypercholesterolemia. Cholesterol and other products of cholesterol biosynthesis are essential components for fetal 
development (including synthesis of steroids and cell membranes). Since HMG-CoA reductase inhibitors decrease cholesterol 
synthesis and possibly the synthesis of other biologically active substances derived from cholesterol, they may cause fetal harm 
when administered to pregnant women. Therefore, HMG-CoA reductase inhibitors are contraindicated during preanancy and in 
nursing mothers. Pravastatin should be administered to women of childbearing age only when such patients are highly 
unlikely to conceive and have been informed of the potential hazards. 1 the patent becomes pregnant while taking this 
class of drug, therapy should be discontinued and the patient apprised of the potential hazard to the fetus. 


WARNINGS: Liver Enzymes: HMG-CoA reductase inhibitors, like some other lipid-lowering therapies. have been associated 
with biochemical abnormalities of liver function. Increases of serum transaminase (ALT, AST) values to more than 3 times the 
upper limit of normal occurring on 2 or more (nol necessarily sequential) occasions have been reported in 1.3% of patients 
treated with pravastatin in Ihe US over an average period of 18 months. These abnormalities were not associated with 
cholestasis and did not appear to be related to treatment curation. In those patients in whom these abnormalities were believed 
to be related to pravastatin and who were discontinued trom therapy, the transaminase levels usually fell slowly te pretreatment 
and/or abdominal pain may also be present in rare patients. In the largest long-term placedo-controlied cinical trial with 
pravastatin (Pravastatin Primary Prevention Study; See Clinical Pharmacology), the overall incidence of AST and/or ALT 
elevations to greater than three times the upper limit of normal was 1.05% in the pravastatin group as compared to 0.75% in 
the placebo group. One (0.03%) pravastatin-treated patient and 2 (0.06%) placebo-treated patients were discontinued because 
of transaminase elevations. Of the patients with normal liver function at week 12, three of 2875 treated with pravastatin 
(0.1056) and one of the 2919 placebo patients (0.03%) had elevations of AST greater than three times the upper limit of normal 
on two consecutive measurements and/or discontinued due to elevations in transaminase levels during the 4.8 years (median 
treatment} of the study. It is recommended that liver function tests be performed prior to and at 12 weeks following 
initiation of therapy or the elevation of dose. Patients who develop increased transaminase levels or signs and symptoms 
of liver disease should be monitored with a second liver function evaluation to confirm the finding and be followed thereatter 
with frequent liver function tests until the abnormality(les) return to normal. Should an increase in AST or ALT of three times the 
upper limit of normal or greater persist, withdrawal of pravastatin therapy is recommended. Active liver disease or unexplained 
transaminase elevations are contraindications to the use of pravastatin (see GONTRAINDICATIONS). Caution should be 
exercised when pravastatin is administered to patients with a history of liver disease or heavy alcohol ingestion (see CLINICAL 
PHARMACOLOGY: Pharmacokinetics/Metabolism). Such patients should be closely monitored, started at the lower end of 
the recommended dosing range, and titrated to the desired therapeutic effect. Skeletal Muscle: Rare cases of 
rhabdomyolysis with acute renal failure secondary to nuria have been reported with pravastatin and other 
drugs in this class. Uncomplicated myalgia has also been reported in pravastatin-treated patients (ses ADVERSE 
REACTIONS). Myopathy, defined as muscle aching or muscle weakness in conjunction with increases in creatine 
phosphokinase (CPK) values to greater than 10 times the upper normal limit, was rare {< 0.195) in pravastatin clinical trials. 
Myopathy should be considered in any patient with diffuse myalgias, muscle tenderness or weakness, and/or marked elevation 
of CPR. Patients should be advised to report promptly unexplained muscle pain, lendemess or weakness, particularly if 
accompanied by malaise or fever. Pravastatin therapy should be discontinued if markedly elevated CPK levels occur or 
myopathy is diagnosed or suspected. Pravastatin therapy should also be temporarily withheld in any patient 
condition j 


disorders; or uncontrolled epilepsy. The risk of myopathy during treatment with another HMG-CoA reductase inhibitor is 
increased with concurrent therapy wrth either erythromycin, cyclosporine, niacin, or fibrates. However, neither myopathy nor 
significant increases in CPK levels have been observed in three reports involving a total of 100 post-transplant patients (24 
renal and 76 cardiac) treated for up to two years concurrently with pravastatin 10-40 mg and cyclosporine. Some of these 
patients aiso received other concomitant immunosuppressive therapies. In one single-dose study, pravastatin levels were found 
to be increased in cardiac transplant patients receiving cyclosporine. Further, in clinical trials involving small numbers of 
patients who were treated concurrently with pravastatin and niacin, there were no reports of myopathy. Also. myopathy was nol 
reported in a trial of combination pravastatin (40 mg/day) and gemfibrozil (1200 mg/day), although 4 of 75 patients on the 
combination showed marked CPR elevations versus one of 73 patients receiving placebo. There was a trend toward more 
frequent CPK elevations and patient withdrawals due to musculoskeletal symptoms in the group receiving combined treatment 
as compared with the groups receiving placebo, gemfibrozil, or pravastatin monotherapy (see PRECAUTIONS: Drug 
interactions). The use of fibrates alone may occasionally be associated with myopathy. The combined use of 
pravastatin and fibrates should be avoided unless the benefit of further alterations in lipid levels is tikely to outweigh 
the increased risk of this drug combination. 

PRECAUTIONS: General: Pravastatin may elevate creatinine phosphokinase and transaminase levels (see ADVERSE 
REACTIONS). This should be considered in the differential diagnosis of chest pain in a patient on therapy with pravastatin. 
Homozygous Familial Hypercholesterolemia. Pravastatin has not been evaluated in patients with rare homozygous familial 
hypercholesterolemia. In this group of patients, it has been reported that HMG-CoA reductase inhibitors are less effective 
because the patients lack functional LOL receptors, Renal insufficiency. A single 20 mg oral dose of pravastatin was 
administered to 24 patients with varying degrees of renal impairment (as determined by creatinine clearance). No effect was 
observed on the pharmacokinetics of pravastatin or its 3e-hydroxy isomeric metabolite (SQ 31,906). A small increase was seen 
in mean AUC values and half-life (t) for the inactive enzymatic ring hydroxylation metabolite (SQ 31,945). Given this small 
sample size, the dosage administered, and the degree of individual variability, patients with renal impairment who are receiving 
pravastatin should be closely monitored. Information for Patients: Patients should be advised to report promptly unexplained 
muscle pain, tenderness or weakness, particularly If accompanied by malaise or fever. Drug Interactions: imimunasuppressive 
Drugs, Gemfibrozil, Niacin (Nicotinic Acid), Erythromycin: See WARNINGS: Skeletal Muscle. Antipyring: Since concomitant 
administration of pravastatin had no effect on the clearance of antipyrine. interactions with other drugs metabolized via the 
same hepatic cytochrome isozymes are not expected. Cholestyramine/Calestipol: Concomitant administration resulted in an 
approximately 40 tp 50% decrease in the mean AUC of pravastatin, However, when pravastatin was administered 1 hour before 
or 4 hours after cholestyramine or 1 hour before colestipo! and a standard meal, there was no clinically significant decrease in 
bioavailability or therapeutic effect. (See DOSAGE AND ADMINISTRATION: Concomitant Therapy.) Warfarin: In a study 
involving 10 heaithy male subjects given pravastatin and warfarin concomitantly for 6 days, bioavailability parameters at steady 
state for pravastatin (parent compound) were not altered. Pravastatin did not alter the plasma protein-binding of warfarin. 
Concomitant dosing did increase the AUC and Cmax of warfarin but did not produce any changes in its anticoagutant action 
de., no increase was seen in mean prothrombin time after 6 days of concomitant therapy). However, bleeding and extreme 
prolongation of prothrombin time has been reported with another drug in this dass. Patients receiving warfarin-type 
anticoagulants should have their prothrombin times closely monitored when pravastatin is initiated or the dosage cf pravastatin 
is changed. Cimetidine: The AUCs. w for pravastatin when given with cimetidine was not significantly different from the AUC 
for pravastatin when given alone. A significant difference was observed between the AUCs for pravastatin when given with 
cimetidine compared to when administered with antacid. Digoxin: in à crossover trial involving 18 healthy male subjects given 
pravastatin and digoxin concurrently for 9 days, the bioavailability parameters of digoxin were not affected. The AUC of 
pravastatin tended to increase, but the overall bioavailability of pravastatin plus its metabolites SQ 31,906 and SQ 31,945 was 
not altered. Cyclosporine: Some investigators have measured cyclosporine levels m patients on pravastatin, and to date, these 
results indicate no clinically meaningful elevations in cyclosporine levels. In one single-dose study, pravastatin levels were 
found to be increased in cardiac transplant pabents receiving cyclosporine. Gemfiiyozi: In a crossover study in 20 healthy male 
volunteers given concomitant single doses of pravastatin and gemfibrozil, there was a significant decrease in urinary excretion 
and protein binding of pravastatin. In addition. there was a significant increase in AUC, Cmax, and Tmax for the pravastatin 
metabolite 50 31,906. Combination therapy with pravastatin and gemfibrozii is generally not recommended. In interaction 
Studies with aspirin, antacids (1 hour prior to PRAVACHOL), cimetidine, nicotinic acid, or probucol, no statistically si 
differences in bioavailability were seen when PRAVACHOL (pravastatin sodium) was administered. Offer Drugs: During clinical 
trials, no noticeable drug interactions were reported when PRAVACHOL was added to: diuretics, antihypertensives, digitalis, ACE 
inhibitors, calcium channel blockers, beta-blockers, or nitroglycerin. Endocrine Function: HMG-CoA reductase inhibitors 
interfere with cholesterol synthesis and lower circulating cholesterol levels and, as such, might theoreticalty blunt adrenal or 
gonadal steroid hormone production. Results of clinical trials with pravastatin in males and post-menopausal females were 
inconsistent with regard to possible affects of the drug on basal steroid hormone levels. In a study of 21 males, the mean 
testosterone response to human chorionic gonadotropin was significantly reduced (p< 0.004) after 16 weeks of treatment with 
40 mg of pravastatin, However, the percentage of patients showing a = 50% rise in plasma testosterone after human chorionic 
gonadotropin stimulation did not change significantly after therapy in these patients. The effects of HMG-CoA reductase 
inhibitors on spermatogenesis and fertility have not been studied in adequate numbers of patients. The effects, if any, of 
pravastatin on the pituitary-gonadai axis in pre- menopausal females are unknown. Patients treated with pravastatin who 
display clinical evidence of endocrine dysfunction should be evaluated appropriately Caution should also be exercised if an 
HMG-CoA reductase inhibitor or other agent used to lower cholesterol levels ls administered to patients also receiving other 
drugs (6.g., ketoconazole, spironolactone, cimetidine) that may diminish the levels or activity of steroid hormones. CNS Toxicity: 
CNS vascular lesions, characterized by perivascular hemorrhage and edema and mononuclear cell infiltration of perivascular 
spaces, were seen in dogs treated with pravastatin at a dose of 25 mg/kg/day, a dose thal produced a plasma drug ievel about 
50 times higher than the mean drug level in humans taking 40 mg/day. Similar CNS vascular lesions have been observed with 
several other drugs in this dass. A chemically similar drug in this class produced optic nerve degeneration (Wallerian 
degeneration of retinogeniculate fibers) in clinically normal dogs in a dose-dependent fashion starting at 60 mg/kg/day, a dose 
that produced mean plasma drug levels about 30 limes higher than the mean drug level in humans taking the highest 
recommended dose (as measured by total enzyme inhibitory activity). This same drug also produced vestibulacochlear 
Wallerian-iike degeneration and retinal ganglion cell chromatolysis in dogs treated for 14 weeks at 180 mg/kg/day, a dose 
which resulted in a mean plasma drug level similar to that seen with the 60 mg/kg/day dose. Carcinogenesis, Mutagenesis, 


Impairment of Fertility: In à 2-year study in rats fed pravastatin at doses of 10, 30, or 100 mg/kg body weight, there was an 
increased incidence of hepatocellular carcinomas in males at the highest dose (p « 0.01). Although rats were given up to 125 
times the human dose (HD) on a mg/kg body weight basis, serum drug levels were only 6 to 10 times higher than those 
measured in humans given 40 mg pravastatin as measured by AUC. The oral administration of 10, 30, or 100 mg/kg 

plasma drug levels approximately 0.5 to 5.0 times the human drug levels at 40 mg) of pravastatin to mice for 22 months 
resulted in a statistically significant increase in the incidence of malignant lymphomas in treated females when all treatment 
groups were pooled and compared to controls (p « 0.05). The incidence was not dose-related and male mice were not affected. 
A chemically similar drug in (his class was administered to mice for 72 weeks at 25, 100, and 400 mg/kg body weight, which 
resulted in mean serum drug levels approximately 3, 15, and 33 times higher than the mean human serum drug concentration 
(as total inhibitory activity} after a 40 mg oral dose. Liver carcinomas were significantly increased in high-dose females and 
mid- and high-dose males, with à maximum incidence of 90 percent in males. The incidence of adenomas of the liver was 
significantly increased in mid- and high-dose females. Drug treatment also significantly increased the incidence of lung 
adenomas in mid- and high-dose males and females. Adenomas of the eye Harderian giand (a gland of the eye of rodents) were 
significantly higher in high-dose mice than in controls. No evidence of mutagenicity was observed in vitro, with or without rat- 
liver metabolic activation, in the following studies: microbial mutagen tests, using mutant strains of Salmonella typhimurium or 
Escherichia col a forward mutation assay in L5178Y TK +/- mouse hrmphoma celis; a chromosomal aberration test in hamster 
cells; and a gene conversion assay using Saccharomyces cerevisiae. In addition, there was no evidence of mutagenicity in 
either a dominant lethal test in mice or a micronucleus test in mice. In a study in rats, with daily doses up to 500 mg/kg. 
pravastatin did nol produce any adverse effects on fertility or general reproductive performance. However, in a study with 
another HMG-CoA reductase inhibitor, there was decreased fertility in male rats treated for 34 weeks at 25 mg/kg body weight, 
although this effect was not observed in a subsequent fertility study when this same dose was administered for 11 weeks (the 
entire cycle of spermatogenesis, including epididymal maturation). In rats treated with this same reductase inhibitor at 180 
mg/kg/day, seminiferous tubule degeneration (necrosis and loss of spermatogenic epithelium) was observed. Although not seen 
with pravastatin, two similar drugs in this class caused drug-related testicular atrophy, decreased spermatogenesis, 
spermatocytic degeneration, and giant cell formation in dogs. The clinical significance of these findings is unclear Pregnancy: 
Pregnancy Category X. See CONTRAINDICATIONS. Safety in pregnant women has not been established. Pravastatin was not 
teratogenic in rats at doses up to 1000 mg/kg daily or in rabbits at doses of up lo 50 mg/kg daily. These doses resulted in 20x 
(rabbit) or 240x (rat) the human exposure based on surface area (mg/meter®). However, in studies with another HMG-CoA 
reductase inhibitor, skeletal malformations were observed in rals and mice. There has been one report of severe congenital 
bony deformity, tracheo-esophageal fistula, and anal atresia (Vater association) in a baby born to a woman who took another 
HMG-CoA reductase inhibitor with dextroamphetamine sulfate during the first trimester of pregnancy. PRAVACHOL (pravastatin 
sodium) should be administered to women of child-bearing potential only when such patients are highly unlikely to conceive 
and have been informed of the potential hazards. If the woman becomes pregnant while taking PRAVACHOL (pravastatin 
sodium), it should be discontinued and the patient advised again as to the potential hazards to the fetus. Nursing Mothers: A 
small amount of pravastatin is excreted in human breast milk. Because of the potential for serious adverse reactions in nursing 
infants, women taking PRAVACHOL should not nurse (see CONTRAINDICATIONS). Pediatric Use: Safety and effectiveness in 
individuals less than 18 years old have not been established. Hence, treatment in patients less than 18 years old is not 
recommended at this time, 


ADVERSE REACTIONS: Pravastatin is generally weil tolerated; adverse reactions have usually been mild and transient. In 4- 
month long placebo-controlled trials, 1.7% of pravastatin-treated patients and 1.2% of placebo-treated patients were 
discontinued trom treatment because of adverse experiences attributed to study drug therapy: this difference was not 
statistically significant. In long-term studies, {he most common reasons for discontinuation were asymptomatic sarum 
transaminase increases and mild, non-specific gastrointestinal complaints. During clinical trials the overall incidence of adverse 
events in the elderly was not different from the incidence observed in younger patients. Adverse Clinical Events: All adverse 
clinical events (regardless of attribution) reported in more than 2% of pravastatin-treated patients in the placebo-controlled 
trials are identified in the table below; also shown are the percentages of patients in whom these medical events were believed 
to be related or possibly related to the drug: 


All Events Events Attributed 
] to Study Drug 
Body System/Event Pravastatin Piacebo Pravastatin Placebo 
(N = 900) (M = 411) (N = 900) N = 411) 
% 
Cardiovascular 
Cardiac Chest Pain 4.0 34 01 0.0 
Dermatologic Rash Tig 1.1 1.3 0.9 
Gastrointestinal 
Nausea/Vomiting 7.3 7.1 29 3.4 
Diarrhea 5&2 5.6 20 1.8 
Abdominal Pain 54 68 2.0 3.9 
Constipation 40 74 24 5.1 
Flatulence 3.3 3.6 27 3.4 
Heartburn 29 18 2.0 0.7 
General 
Fatigue 3.8 3.4 1.9 1.0 
Chest Pain 3.7 1.8 0.3 0.2 
Influenza 2,4" 0.7 0.0 0.0 
Musculoskeletal 
Localized Pain 10.0 9.0 1.4 1.5 
Myalgia 27 1.0 0.6 0.0 
Nervous System 
Headache 6.2 38 1.7" 0.2 
Dizziness 3.3 3.2 1.0 0.5 
Reral/Genitourinary 
Urinary Abnormality 2.4 28 D.T 1.2 
Respiratory 
Common Cold 7.0 63 0.0 0.0 
Rhinitis 4.0 41 0.1 0.0 
Cough 2.6 17 0.1 0.0 
*Statistically significantly different from placebo 


In the Pravastatin Primary Prevention Study (West of Scotland Coronary Prevention Study) (ses CLINICAL PHARMACOLOGY: 
Clinical Studies) involving 6595 patients treated with PRAVACHOL (pravastatin sodium) (N = 3302) or placebo in = 3293) the 
adverse event profile in the pravastatin group was comparable to that of the placebo group over the median 4.8 years of the 
study. The following effects have been reported with drugs in this class; not all the effects listed below have necessarily been 
associated with pravastatin therapy: Skeletal: myopathy, rhabdomyoelysis, arthralgia. Meurofogicai- dysfunction of certain cranial 
nerves (including alteration of taste, impairment of extra-ocular movement, facial paresis), tremor, vertigo, memory loss, 
paresthesia. peripheral neuropathy, peripheral nerve palsy. anxiety, insomnia, depression. Hypersensitiwty Reactions: An 
apparent hypersensitivity syndrome has been reported rarely which has included one or more of the following features: 
anaphytaxis, angioedema, lupus erythematous-like syndrome, polymyaigia rheumatica, dermatomyositis, vasculitis, purpura, 
thrombocytopenia, leukopenia, hemolytic anemia, positive ANA, ESR increase, eosinophilia, arthritis, arthralgia, urticaria, 
asthenia, photosensitivity, fever, chills, flushing, malaise, dyspnea, toxic epidermal necrolysis, erythema multiforme, including 
fatty change in liver, and, rarely, cirrhosis, fulminant hepatic necrosis, and hepatoma; anorexia, vomiting. Skin: alopecia, 
pruritus. A variety of skin changes (e.g. nodules, discoloration, dryness of skin/ mucous membranes, changes to hair/nails) have 
been reported. asta, loss of libido, erectile dysfunction. Eye: progression of cataracts (lens opacities), 
ophthalmoplegia. Laboratory Abnormalities. elevated transaminases, alkaline phosphatase, and bilirubin; thyroid function 
abnormalities. Laboratory Test Abnormalities: Increases in serum transaminase (ALT, AST) values and CPK have been 
observed (see WARNINGS). Transient, asymptomatic eosinophilia has been reported. Eosinophil counts usually returned to 
normal despite continued therapy. Anemia, thrombocytopenia, and leukopenia have been reported with HMG-CoA reductase 
inhibitors, Concomitant Therapy: Pravastatin has been administered concurrently with cholestyramine, colestipol, nicotinic 
acid, probucol and gemfibrozil, Preliminary data suggest that the addition of either probucol or gemfibrozil to therapy with 
lovastatin of pravastatin is not associated with greater reduction in LDL-cholesterol than that achieved with lovastatin or 
pravastatin alone. No adverse reactions unique to the combination or in addition to those previously reported for each drug 
alone have been reported, Myopathy and rhabdomyolysis (with or without acute renal failure) have been reported when another 
HMG-CoA reductase inhibitor was used in combination with immunasuppressive drugs, gemfibrozil, erythromycin, or lipid- 
lowering doses of nicotinic acid. Concomitant therapy with HMG-CoA reductase inhibitors and these agents is generally not 
recommended, (See WARNINGS: Skeletal Muscle and PRECAUTIONS: Drug Interactions.) 


OVERDOSAGE: To date, there are two reported cases of overdosage with pravastatin, both of which were asymptomatic and 
not associated with clinical laboratory abnormalities. I! an overdose occurs, it should be treated symptomatically and supportive 
measures should be instituted as required. 


CAUTION: Federal (USA) law prohibits dispensing without prescription. 


eb Bristol-Myers Squibb Company 
Princeton, NJ 08545 J4-538F 
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Surgery may be required to pre- 
vent the chronic hiccuper from starv- 
ing to death, The irritated nerves can 
be severed, and the patient will be- 
gin to expand and contract his lungs 
with the chest muscles. “The re- 
sponse to the surgery is instinctual. 
The nerves coordinating muscle 
movement of the chest for breath- 
ing are wired to the same part of the 
brain as the nerves attached to the 
diaphragm,” says Farhi. “The chest 
will pull the rib cage up and down, 
and air will flow into and out of the 
lungs just like the diaphragm does." 

There are no guaranteed cures 
for the hiccups, but placing an ice 
cube on both sides of the Adam's 
apple may soothe the nerve control- 
ling the diaphragm. 


Besides water, what other 

substances can turnto gas from a 

solid, skipping the liquid phase? 
dejavu1807@aol.com 


THE PROCESS of solid evaporation, 
the phase change of matter directly 
from solid to gas, is known as subli- 
mation. It is particularly noticeable 
with dry ice (solidified CO;), but un- 
der correct conditions of tempera- 
ture and pressure, many substances 
can sublime. However, under normal 
temperatures and pressures encoun- 
tered on Earth, the sublimation of 
many solids is negligible. 

Like any change of phase, subli- 
mation requires a change in the en- 
ergy of the substance, usually in the 
form of heat. When a solid is heated, 
thermal energy is transferred to its 
atoms. Given enough energy, the 
atoms can break free of their chemi- 
cal bonds. Whether the atoms then 
interact as a liquid or gas depends on 
the electrical properties of the atoms, 
and on the ambient pressure. 

Taking only pressure into account, 
solids are more likely to sublime at 
low pressures, particularly those well 
below atmospheric pressure. Low 
pressure implies that freed atoms 
can travel longer paths before bump- 
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ing into other atoms. Once freed from 
a solid under low pressure, atoms 
would zip away and seldom interact 
with other atoms, and would behave 
collectively as a gas. Under higher 
pressures, they would bump into 
other atoms so frequently that the 
weak chemical forces characteristic 
of liquids could take hold; the solid 
would liquefy rather than undergo 
sublimation. You can see why a sub- 
limator (used by chemists to obtain 
vapors from a solid) typically in- 
volves a heating element applied 
inside a vacuum chamber. 


What is heatstroke? 
S.P. 
Port Washington, N.Y. 


HEATSTROKE OCCURS when the 
body’s natural mechanisms for getting 
rid of excess heat overload or fail. 
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Humans are thermoregulators. 
In other words, we have built-in mech- 
anisms that maintain the body at a 
constant temperature of about 98.6°F. 
When we're cold, we shiver to gen- 
erate heat, for example. When we're 
hot, we sweat and the blood vessels 
near the surface of our skin dilate so 
that more internal heat can be radi- 
ated to the air. This dilation causes 
a drop in blood pressure, due to the 
increased volume of blood in the 
vessels. With this drop in blood pres- 
sure, the heart beats faster to ensure 
that enough blood reaches the cells. 

If the air surrounding our skin is 
hotter than our body temperature, 
we absorb heat from the air instead 
of expelling it. When this occurs, 
our "core temperature" —the tem- 
perature around the heart and other 
internal organs— rises. We respond 
by perspiring more profusely, which 


From the editors of Popular Science Magazine 
THE WHAT'S NEW WEBSITE 


Popular Science explains how the Internet is changing. 


Get up to speed online with: 
* Glossary of new Internet terms 


* Links to the sites that best show off new-Internet technology 
* Links to where you can download the software you need to 


experience the new Internet 


WHAT HAPPENED | 
AT ROSWELL? 


* An interview with UFO expert The Amazing Randi 


* Coverage of the 50th Anniversary activities 


in Roswell 


* Roswell poll: Do you believe the explanation put forth 


in the Air Force's Report? 

* Forum: Your comments on what really 
happened at Roswell 

* Roswell trivia/scavenger hunt game 


POPSCI DIGEST 


www.popsci.com/roswell 


Web-exclusive news stories, hands-on reviews, events, and exhibits. 


Want extra information about our features this month? Check out this section for updates, 


relevant stories, and links. 


SUBSCRIPTION INFORMATION 


It's now easier than ever to renew your subscription, buy a gift subscription, 


or take,care of an address change online. 
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Know what's in the dark. Any time. Any place. 

The new NightEagle Scope takes night vision one step further. 
Ergonomic miniaturization. Slip it from your pocket. Unlike other 
scopes, all controls are at your fingertips. Push a button, and even the 
grayest night becomes vivid green-hued daylight. Now click the red 
button. The built-in infrared illuminator bathes the scene in a 
spectrum only the NightEagle can see. So even pitch black areas are 

visible. Burglars can’t hide. Deer and wildlife are yours to watch. Trails or 
boats become a breeze to locate. Best of all, the NightEagle measures an 
astonishing 2.5" x 5"! Even fits in your glove compartment. Secure your home or office, thrill 
your friends or family, and let your vision take a quantum leap in evolution. 
E NightEagle Night Vision Scope, #NV-PMY Retail $399.95. 

Your price $949.95! 


Requires 2 AAA batteries, not included. 
17° field-of-view. Focus 1.5m to inf. +4 diopters, 
adjust for eye-glass wearers. 


300,000 
VOLTS! 


Most powerful and humane stun Welcome to the machine. 
protection ever - folds thugs To access the time on our 
like wet noodles! newest Machine Watch, touch 
Press the trigger. The crackling blue spark the secret release button. 
alone will send most assailants running in terror. Gleaming PROD ush and 
A four-second touch will drop most any raging 200 slide, and the cover Fane 
pound thug like a stone — right through clothing! Click it closed, and ES 
Effects wear off in five to ten minutes, while you get help or protected from dust and 
get away. Causes no permanent damage. Newest unbelievably impact. Quartz action is 
powerful version packs 300,000 volts in a 7" package. (Small ultra accurate. Wear it and 
enough for pocket or glove compartment.) Contoured enjoy the compliments 
finger-guard ensures non-slip use. On-off safety prevents you'll receive - from men, 
accidental firing. Carry the humane, responsible defense of women, and any cyborg 


Fi, the next century right now — for you, vour family, or even you meet. 
ZU helping a stranger. You may just save a life or two. E Machine Watch Ill, 
E Plasma Force Stun Gun, #300KV $64.95 #0340-M $39.95 


Not available in all areas. Keep out of reach of children. 
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Enjoy a special effects light show right in your living room 

before this, a dazzling laser tight show could be seen only at a concerPor big event. 
Revolutionary high-gain diodes of the new Laser One now let vou create spectacular effects right 
on your own walls or ceilings — even outside! 

Swirls, loops, spirals, soaring arcs — all in the intense reds only true laser can achieve. With a 
twist you control shape and size of each vivid pattern. Or click the microphone switch. Now each 
effect pulses to the music of your stereo or other sounds. (Even has an audio input jack.) Takes 4 
C batteries (not included) or add the optional AC adaptor. Measures app. 9" x 8' x 5". Your 
guests will be thrilled and your neighbors curious! Laser One. 

Music never looked so good. | 
* Laser One™ FX Machine, #LZ-632 $99.95 : F 
Optional AC Adaptor, #26-AC $9.95 P es f 
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* Flashpoint FX Ball, rotates and rockets stunning color patterns 
onto walls, floors, ceiling of any room. Measures 11" x 7", AC 
powered. Bring it to your next party. Or experience it with a special 


friend as you flashback to wilder times! #FP-PLT $29.95 
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Satisfaction Guaranteed or Your Money Back. 


World's first radar detector 
and laser/radar scrambler 
all in one! Renders your 
car invisible. 


You can't catch 
i what you can’t see! 
Let’s face it. Even crusing at 5 
= or 8 mph over the limit cari make the best of us 

check our mirrors. Now new detection/scrambling power 
makes speed-traps near obsolete. Tests proved it: the Phantom alerts you to radar up 
to 4 miles out, and turns the signal to useless trash. Lasers? Phantom transmits I.R. 
beams to eliminate your image. Because Phantomris a passive system, it's completely 
legal in most areas. And it’s also a complete detector. Indicators tells you type and 
range of police equipment. Adjust for dark, mute, city/hwy, and sensitivity. X, K, Ka, 
and VG-2 protection. Complete with warranty, windshield mount and power cord. 
So effective, if you ever get a ticket the manufacturer will pay.it for you! 


E The Phantom Detector/Jammer Device, #RP-200 $299.95 


Measures just 4" x 4" x 1.5" H. Certain restrictions apply on ticket rebate program, to insure you do not 
intentionally drive recklessly. Drive responsibly. No device will save you tickets (or worse) if you drive 
foolishly. If n» re going 9ümpli, an officer hardly needs a radar gun to catch you. 

His eyes will do. Not available where prohibited by law. 


Let our gung-ho German Shepherd 
guard your house 24 hours a day - with radar technology! 


Meet Spike. This breakthrough in security utilizes the same advanced 
technology of police radar systems. Plug Spike into any AC outlet. By your door. 
In your bedroom or garage. At your office, shop, or barn. When movement is 
detected, even through a wall or window, Spike lets rip an angry snarl, growling 
into ferocious barks, louder and louder as movement comes closer, As the 
intruder backs off, Spike growls with less intensity - sounding completely real the 
whole time! Intruders are long gone. 
| Spike's radar-enhanced electronic eyes cover a full 20 
al] foot by 90? range, perfect for any room or entrance way. 
PA And with no dog food, obedience class or vet bills. Now 
that’s one loyal watchdog! @ 


pi —" The Electronic Watchdog, 
#RD-6000 $99.95 


We know security is important, and you 
may wanramore than one Watchdog 
guarding vour home. Take advantage of 
thüsspecial offer: get additional 

Watchdogs for j just $79. 00 when you 
order now, 


E 


UU F-EC A WU T. 


Unlike less sophisticated designs, Spike's 

pirensitveciimeéins growls and barks are 
retoried onto an actual 16 bit voice chip, 
relayed through his hi-fi speaker array. 

Every time he protects your home and family, 
he sounds so real you'll want to pet and 
reward bim! Measures just 7.5" x 5.5" x 5" 
jor easy transport anywhere. 


TOOLS, GIFTS, & HI-TECH ACTION GEAR 
For Instant Federal Express Delivery, Call Toll-Free 


Burns 
upside-down, 
right-side-up, 
and even 
sideways. 


New Laser Lighters burn blue to crimson, 
in any position. 
Next time someone asks for a light, surprise them 
with the new Laser lighter. Instead of just blue, the jet 
flame turns a vivid crimson. Everyone nearby will ask 
you where they can get one, too. But don’t sell them 
es yours. We've only got a few. In elegant 
silver, black, or gold. Call now. 


^ = Laser Multi-Flame Jet Lighter 
4 à #IF-S, JF-B, or JF-G $94.95 


^. 


j E Extra Fuel, #RF-400 $9.95 
Each refillable, in a black vinyl case. 


Zet-zet-zet! Zing, zam, zouch! First motorized machine 
gun is fully automatic! Peppers pellets like a hail storm! 

This scorching little M-16 will be the most fun air-gun you'll ever fire - 
guaranteed! Speed load 70 rounds into the magazine. Draw a bead and fire. 
With a whirring electronic rat-a-tat-tat, the battery-operated action cycles all 
70 shots in less than 12 seconds! Or fire in single or three-shot bursts. Set up 
a row of targets or tin cans and watch them dance! Sights line up for crack 
aim. Measures app. 12" x 6.5". Takes 4 AA batteries, not 
included. Caution: not a toy. Projectiles fire at extremely high 
speed. Never point at anyone. Not for use by minors. 


a" ai 
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E Motor-powered M-16 
Pellet Rifle, with 
300 rounds. 
#K-8211 $39.95 
E Clear Grenade Speed 
Loader, with 800 rounds. 
#K-8201 $4.95 


1-800-732-9976 æ 


24 Hour Credit Card Order Hotline 


Li | or send check/money order to: 
Ó The Edge Company * P.O. Box 826-PS1197 * Brattleboro, VT 05302 
Len le Add $6.00 FedEx shipping and insurance per item, $2.00 each additional item. 
A. = Every item you buy is backed up by our iron-clad, no-risk guarantee. You will be completely satisfied or your money back. 
The Edge Catalog - the hottest gifts, tools, and unique stuff in the world. Now for a limited time, call for a free issue! 


After all, theres a system 


to these things: 


Your house is a series of systems. 
At Owens Corning,we want to help 
you understand how those systems 
work and how to make them work 
better. For a free 24 page booklet or 
advice, call 1-800 - GET-PINK 
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a.Roofing System — Protects 
your home from the damaging effects 
of wind, rain, snow and sun. 


b. Exterior System — Helps the 
outside of a house endure the elements 
beautifully, in trouble-free fashion. 


c. Insulating System — Helps 
keep you warm in the winter and cool 
in the summer. 


d.Sound Control System — 
Manages the flow and volume of sound. 
Lets you customize it. 


SYSTEM THINKING 
for the Home™ 


The color PINK is a registered trademark of Owens Coming. 
19-RMP-21111-PC11 Copyright & 1997 Owens Corning 


"n —— — — — T —————— ——————————————— 
BHvYl- voor e etr ro CRIME nna cir punte orco noctes mio a creer HIE AER et 


can lead to dehydration and interfere 
with the basic functioning of our cells. 
That's why it's so important to drink 
lots of fluids, especially water, on hot 
days. (Alcohol and caffinated drinks 
actually promote fluid loss because 
they stimulate urination.) A classic 
symptom of heatstroke is cessation 
of perspiration. The victim simply 
stops sweating because he or she can't 
afford to lose any more fluid without 
risking severe dehydration and dam- 
age to cells. 

A high core temperature, along 
with an increased heart rate and loss 
of fluid, puts an enormous strain on 
the cardiovascular system, says Dr. 
David Barmache at the Bess-Kaiser 
Medical Center in Portland, Oregon. 
"It's like a car radiator that has leaked 
its fluid, but the engine keeps going." 
Often, the thermoregulatory center 
in the brain gets damaged and sends 
incorrect messages. That's why peo- 
ple suffering from heatstroke often 
complain that they're cold. 

Heat cramps and heat exhaus- 
tion, characterized by muscle 
spasms, lightheadedness, and some- 
times fainting and vomiting, can be 
precursors to heatstroke if the vic- 
tim's temperature is not reduced. 
50 if you suspect that someone is 
being adversely affected by heat, 
bring them into an air-conditioned 
room, or spray them with cool water 
and fan them. Replenishing their 
fluids with water or juice is also im- 
portant, but don't offer a drink to 
a victim who is delirious or argu- 
mentative. "Sometimes, heatstroke 
victims can get difficult and disori- 
ented and might choke on liquids," 
explains Barmache. 


What makes invisible ink visible? 
Janusz Lorenc 
Harrington Park, N.J. 


UNLIKE NORMAL INK, the dye in 
ultraviolet-sensitive ink contains 
pigments that fluoresce, or glow, in 
UV light. The dye can have differ- 
ent concentrations of fluorescent 


chemicals, for different applications. 
The waves from a UV light source, 
or “black light" as it’s sometimes 
called, must be in a 350- to 400- 
nanometer range for the ink to be 
seen. In this range, light is reflected 
from the fluorescent pigment and 
becomes visible. 

When exposed to sunlight, the 
ink may also be visible because the 
sun gives off ultraviolet rays. Very 
bright sunlight generally overwhelms 
the fluorescent response, however, so 
the ink remains invisible. 

Ultraviolet ink is commonly 
employed with hand stamps for 
readmission to amusement parks, 
concerts, museums, or swimming 
pools. It is also used by clothes 
manufacturers, who use the ink 
to draw patterns on cloth to be cut. 
In another application, the ink lets 
law-enforcement agencies and pri- 
vate citizens mark objects so they're 
easily identified if stolen. 


Why does a lead-acid car battery 
lose its charge after being left on 
a concrete floor? 

mkeeping @nbnet.nb.ca 


BATTERIES FAIL for a number of 
reasons. Before we explain these, 
it’s important to understand how 
a battery works. 

Lead-acid car batteries contain six 
separate cells encased in a plastic box; 
several chemicals, including lead, sul- 
furic acid, and water; and numerous 
plates that lead to the positive and 
negative terminals. The chemicals 
react with the plates inside the battery 
to produce a flow of electrons. This 
flow of electrons constitutes an 
electrical charge. 

When a lead-acid battery remains 
unused for four months or more, 
lead sulfate begins to form on the 
plates. The sulfate gradually accu- 
mulates and crystallizes, clogging 
the porous plates until the battery 
no longer holds a charge. This process 
is known as sulfation. 

Extreme temperatures affect both 
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Boost your earning 
power with NRI 
hands-on training 
To compete in today’s job market, you 

need state-of-the-art computer skills. 
Now, with NRI, you have a convenient, 
effective, and ofordable way to keep 
our PC skills razor-sharp. A pioneer of 
S computer training, NRI now 
features training programs for every 
level of rr — from Introduction 


to PCs and the Internet to Networking 
with Windows NT. 


Each program includes step-by-step 
lessons, real-world projects, and the 
software you need to master your 
specialty. You even get a Pentium® PC 
you customize through NRI's unique 
PC Options Plan! Plus, NRI gives you 
lifetime instructor support and a full 
range of services: 


/ Convenience and flexibility 
V. 24-hour TeleGrading 
and TeleService 
/ NRI's exclusive Online 
Connection, where you can 
e-mail your instructor, attend 
online seminars, download study 
guides, engage in discussions 
with fellow students, find out 
about job openings, and much 
more 
Only NRI gives you what it takes to 
advance on the job, start a new career, 
or set up a full- or parttime business of 
your own. Our graduates agree: NRI 
training pays for itself! 


Computer Training That 
Pays for Itse 


The training programs described below include a powerful 
computer in addition to name-brand software. And now, 
you can choose an even more feature-packed PC through 
NRI's PC Options Plan — your state-of-the-art guarantee! 

E Pentium® CPU with 133 MHz or faster clock speed 
E At least 8 meg RAM W | gigabyte or larger capacity hard drive 
ll Super VGA color monitor W 33,600 baud or faster fax/modem 


ETT E Windows 95 W Netscape Navigator™ Web browser 


5 E 8X or faster CD-ROM drive and sound card 


Choose the program that interests you, 
then send for your FREE catalog today! 


Networking with Windows NT — 
learn how to sef up and =. =s 
maintain LANs and WANs 38 $ Z 
for today’s busy offices. ‘ 
You cover every phase of =-= 


the process, from analyz- = | 
ing system requirements to ` WINDONN 
troubleshooting. a Se. 


Computer Programmin = Uncover 
the secrets of BASIC, C, and Visual Basic 


with NRI's comprehensive 
7 creating sought-after 
ARUM. ice — Feel at ease 
Excel, Access and PowerPoint. After 


T & training. You get all the 
y LA "software you need to start 
& hear 
CQ Windows applications. 
Mastering Microsoft 
with today’s most popular 
business applications, including Word, 
learning Windows 95 and the Internet, 
you start training on your new PCI 


Microcomputer Servicing — Get the 
know-how and confidence you need to 
repair and maintain 
computer systems and 
peripherals. This 
comprehensive course 
includes a digital 
multimeter and i 
ForeFront™ diagnostics iq 
so you can set up : 
shop right away. 


Introduction to PCs and the Internet 
— Discover how using a computer can 
help you work better and faster. To build 
our hands-on skills, you train with the 
kighed PC of your choice, Microsoft 
Works, and Norton interactive CD-ROM 


included in this course. 


SEND COUPON OR CALL 
1-800-321-4634, EXT. 2808 


FIND OUT MORE TODAY! 


vf Check one FREE catalog only: 


—] Networking with Windows NT — L] Mastering Microsoft Office 
_| Microcomputer Servicing 


_| Computer Programming 


Address 


City/State/Zip 


i Name 


A Division of The McGraw-Hill Companies 


x Accredited Member, Distance 
Education and Training Council 


NFER choos 4401 Connecticut Avenue, NW, Washington, DC 20008 


..] NEW! Introduction to 


I 
i 
l 
PCs and the Internet ! 
! 
| 
I 
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Age 


I 
4703-1197 | 


i xc + cx EXO EXERCEED 
and 38 interference eliminator codes, so you can 
pick any channel you want, without experiencing 
the annoying interference that you get from CB 
| d T Ta, $3 radios. Unlike cellular phones, these radios are 

T E T mos = | hed uN a [oe CWNNPI | 9 not subject to air-time charges or limited satellite 
Mel eds at the i * "acr M wq WP" | coverage areas, and you can reach the other 

Shima ~~" 4 party with the push of a button. The powerful 
circuitry and unique antenna design enable 
crystal-clear reception for a two-mile range. 
Because you get to pick the transmission channel, 
as many friends and family members as you 
like can stay connected. The only limit is the 
number of radios you have! 


Compact and durable. The TalkAbout Radios 
are designed to operate anytime, anywhere— 
from comfortable family outings to the most 
extreme sporting activities. Whether you're camp- 
ing, skiing, biking or simply shopping or attend- 
ing a concert, clip a TalkAbout to your belt and 
you'll never be out of touch. The lightweight yet 
rugged casing has undergone extensive testing 
and stands up to any- prm 
thing you, the environ- 
ment or even your kids 
can dish out. The con- 
trols have been engi- 
neered for the ultimate 
in functionality and 
ease-of-use, and the unit 
will operate for up to 20 
Reach out and touch some- — 
| " ! ' : teries. Never before has 
a communication device 


one...without wires or fees! 7: Mea 
E HN | E clarity, power, portability | Was» 


and range...and it fits in 
Motorola integrates microchip technology into a palm-sized (E panit or YoUr said: 

5 PU Wireless freedom and 
two-way radio to create the ultimate communication device. safety. Once you have Use tho TalkAboutto " 
tried this remarkable Communicate — 
product, you'll wonder | CAS ORSTED 
how you ever lived boats on a lake 


without one. You'll be different seats 
icture this...you're on a EXCLUSIVE FEATURES . but even with long, clumsy | amazed as you discover at a ball game 
camping trip with your 14 UHF frequencies and IE S antennas, they had poor sound | 41] the ways the Talk- the kitchen and 


family. It's getting dark, 38 Interference eliminator 
and the kids haven't returned ica iii 
from “exploring.” It's your first Clasessmmanieation 
time at this particular camp- up to two miles away. 
ground, and your imagination 20 hours of operation 
is running wild as you wonder on three AA batteries. 
why they have been gone an Rugged design built 
hour longer than promised. Sant: m 
What do you do? Alert the Park terrain, even kids! 
Rangers? Split up and try to 

find your children? No...you 
simply turn on your Motorola 
TalkAbout™ Radio, push a 
button and tell the kids to 
return to camp and get to bed. 
These radios are the ultimate 
in personal communication, 
with literally hundreds of uses, 
both practical and fun. 


Two-way the right way. 
Hand-held personal commu- 
nication devices have been 
around for a long time. Unfor- 
tunately, the technology had 
not advanced to the point that 
they could be made small, Ei 
powerful and affordable. Some 

models looked like they 
belonged in an old war movie 
and were roughly the size of a 
shoe box. Others were smaller, 


quality, inadequate static reduc- | About Radio can enhance the playground 
tion and an extremely limited | your lifestyle. With the The only limit is your 
operating range. Most afford- power to communicate imagination! 


able models were constructed of | without wires or monthly usage fees, you can 
brittle plastic and fake chrome. | make many of your activities easier, safer and 


They were sold in pairs, so once | more enjoyable than ever. 
you dropped one or broke its 


antenna, the other one was use- 
less. The only way to get clarity, | 
power and durability in person- 
$ al communication was to use 
| expensive cellular phones, with 
sky-high usage fees and limited 
| coverage in rural areas. This has 
all changed due to a recent ruling 
|. by the Federal Communications | FRS Two-Way Radio . . . $159.95 each $8 S&H 
) — Commission and technological | Buy two radios and save $20 . $149.95 each 


| advances in radio design. Buy three or more radios. . . . . $139.95 each 
| “You must have at least two radios for operation. 


Risk-free. The technological advances that led 
to these radios occurred only recently, so this 
product might not yet be available in stores. The 
Motorola TalkAbout Radios come with our risk- 
free home trial. If you're not fully satisfied, 
return your purchase within 90 days for a “No 
Questions Asked” refund. They are also backed 
by a one-year manufacturer's limited warranty. 


E Crystal-clear and conve- : 
-.| nient. The FCC has designated | Please mention promotional code 2813-11669. 


a new band of radio frequencies | For fastest service, call toll-free 24 hours a day 
specifically for family use, with 

no licensing fees or usage 800- -992- 2966 
charges. Motorola, the world's ! 
leader in wireless two-way com- 
munication, has integrated the 
latest electronic technology into 
a product that operates on these 
Family Radio Service (FRS) 
bands. The radio can be tuned to 
any one of 14 UHF frequencies 


2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23113 


battery performance and engine 
start-up. In other words, the time at 
which it’s most difficult to start an 
engine is precisely when a battery 
might not be up to the task because 
it’s not producing enough charge. 
“Extremes in temperature put a bat- 
tery at its weakest state,” says Mike 
Rogers of Interstate Batteries in 
Dallas. “To make things worse, both 
very hot and very cold temperatures 
require more amps to turn an engine.” 

A hot engine on a hot day can 
create temperatures within a bat- 
tery above 212°F, which leads to 
corrosion. Extremely cold tempera- 
tures reduce battery efficiency and 
may cause the water inside to freeze 
and expand, cracking the casing. 
Since concrete is a poor insulator, 
it can get quite frigid during the 
winter. A battery stored on a con- 
crete floor could become cold 


enough to lose its charge. So store 
a battery on a block of wood, which 
acts as an insulator. 


Why are the months September, 
October, November, and December 
the ninth, 10th, 11th, and 12th 
months of the year and not the 
seventh, eighth, ninth, and 10th 
months as their names suggest? 
Chris.Studholme@ UAlberta.CA 
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confusion. The current calendar | 
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September was the seventh month, 
October the eighth, and so on. Numa 
Pompilius, the second king of Rome, 
created two more months to cover 
the winter period not represented 
by the existing calendar: January, 
named for Janus, the two-faced 
Roman God of gates and doorways, 
and February, named for the Roman 
festival of purification. Thereafter, 
12 months became the standard, 
although September, October, 


changed to fit their suggestive names. 


originates from the ancient Romans, 
says George Houston of the classics 
department at the University of 
North Carolina in Chapel Hill. For- 
mulated by Romulus, the first king 
of Rome, who ruled from 753 to 
720 B.C., the Roman calendar had 

a total of 10 months, starting with 
March and ending in December. 


Is itharmful to manually downshift 
a car equipped with an automatic 
transmission? 

Imad Kassis 


ijkassis@bu.edu 


MANUALLY SHIFTING with an auto- 
matic transmission will do no harm. 


SUPER ACCURACY & AN AMAZING SET OF FEATURES - ONLY $299.95! 


RoboLaser™ is the exciting new laser pointing system | 


that will revolutionize leveling and layout work on the | 


jobsite. RoboLaser is a remote controlled, wireless, rotary 


(motor driven), self-leveling system that gives the accuracy of | 


$2,000 laser beacon systems for only $299.95. 


It's Self-Leveling! RoboLaser requires no time consuming 
level adjustments. There are no leveling screws and no tripod 
is required (tripod mounts are built in). Place RoboLaser on 
any surface and the patented self-leveling mechanism does 
the rest. RoboLaser is accurate to +1/8" over 100 feet! 


Automatic Out of Level Sensing! RoboLaser has a built-in Ji 


level sensor. If the unit is bumped or disturbed after initial 
setup and goes out of level, the laser will begin blinking. 


Effective At Distances Over 100 Feet! Unlike other laser 
pointing systems, RoboLaser utilizes only the best laser diode 
componentry and its patented laser projection circuitry 
maintains a super bright dot over distances of greater than 
100 feet. This dot can easily be seen anywhere on the jobsite, 
indoors or outdoors. 


The First Remote Controlled Laser Pointing System 

The key to RoboLaser's ease of use is the remote controlled 
hand unit. This feature lets you aim the dot by remotely 
rotating the precision step motor that drives RoboLaser while 
you stand next to the target. In just minutes, using RoboLaser 
& a chalk snap-line, interior carpenters can layout an entire 
room with perfectly level reference lines for countertops, 
window installations, and trim work. RoboLaser is also ideal 
for masons in setting forms for foundations, laying tiles, & 
building up cinder blocks. Framers will find that the time 


RERO 7 
$299. 95 


(plus s/h, tax in CA) Tu e 
Toolz * 555 Bryant St., #355 * Palo Alto, CA Bic. — il 


Retractable Antenna 


Remote Control 
Rotates RoboLaser 
to Point the Beam 
Where You Need It - 
From Up To 100° Away! 


ARNEO Mica) 


Precision Step Motor 
Drives RoDoLasers 
Rotating 
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they save in leveling out headers and ridge beams will pay for RoboLaser in a day. Plumbers setting grades for — — wil never go 
to a jobsite without RoboLaser again. Call & order RoboLaser today! FREE CARRYING CASE included for a limited time only. PS1197 
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See the full range of 
Meade telescopes from . 
$99.99 at Service 
Merchandise. 
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packaged inside 


2 . 有 To dds or for the location of your nearest 
S. , Service Merchandise store, call: 


1-800-251-1212 


! chandise.com 


COMPLETE 


WEATHER STATION 


PROFESSIONAL QUALITY A EASY TO USE 
Get a complete weather station for only $495! 
You save $ 100! 
4 WEATHER MONITOR II" 
A RAIN COLLECTOR (0.01" OR 0.2 MM) 
A TEMPERATURE/HUMIDITY SENSOR 


Taanis & Historic Trees 
Bring History Alive! 


|  Yesterday...In 1863, Abraham Lincoln deliv- 
ered the Gettysburg Address. Near Lincoln was 
a honeylocust tree, shading those gathered to 
consecrate the cemetery at C 3ettysburg. 
Today... The seeds from the original Gettys- 


bure Address Honeylocust have been hand- 
picked and grown into small, direct-offspring 
(fees. 


Tomorrow...You can own and 
plant a historic tree and help 

AMERICAN FORESTS continue our | 
work to preserve trees and torests, E 
far into the twenty-first century. | 


For more information, call: Call 1-904-765-0727 for your Famous & Historic 


| E í | Trees booklet or write to: 
1-800-678-3669 AMERICAN FORESTS 
POS 1197 
One-year warranty € 30-day money-back gurantee seus & l listo toric Trees | 
S&H: Aid $10 for US destinations; $15 for Conodion destinations. Cal for expedited shipping. | | | 1010s Flog - TUN MERICAN ! 


Davis Instruments 


3465 Diablo Avenue, Hayward, CA 94545-2778 * www.davisnet.com 


However, constantly changing gears 
by hand defeats the purpose of hav- 
ing an automatic transmission. 

Today's cars have computer-con- 
trolled transmissions designed for 
the best combination of fuel econ- 
omy and performance. The computer 
contains programming that prevents 
the engine from being over-revved if 
the driver downshifts too soon. The 
automatic transmission will not down- 
shift until the computer allows this 
to happen. Similarly, a rev-limiting 
feature keeps the engine from ex- 
ceeding its maximum speed while 
accelerating. Since the computer 
has supreme control over what the 
transmission does, the driver cannot 
cause any damage. 

If you prefer the convenience of 
an automatic but like the added con- 
trol of a manual, several automatic 
transmissions have manual shifting 
features. Porsche's Tiptronic allows 
manual shifting of all gears from 
two switches mounted on the steer- 
ing wheel. Moving the shift lever, 
mounted on the center console, for- 
ward for upshifts and backward for 
downshifts controls the transmission 
as well. The Tiptronic can also serve 
as a regular automatic transmission 
when desired. 

Chrysler's Autostick offers the 
same option through a shift lever 
that the driver moves right for up- 
shifts or left for downshifts. The Auto- 
stick also serves as a regular automatic 
transmission. Acura's Sportshift and 
Audi’s version of the Tiptronic offer 
this capability in a similar layout 
[Audi A4 Takes Five," Automotive 
Newsfront, Aug.]. < 


We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 
can be answered, 

E-mail: AskPopSci@popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


Earn up to 
an hour or more 
as a skilled 
Computer Programmer. 


Cash in on the explosion of 
opportunities. Start your new career 
or even open a business of your own 

as a highly-paid computer programmer. 
omputer programmers today can almost write their 


own ticket to financial well-being and job satisfaction. 
Only Foley-Belsaw's unique in-home training programs can 
give you the skills you need at a price you can afford. 

You'll learn the three hot computer languages — QBasic, 
C and Visual Basic. You'll even work with the hot new C+. 
With this easy-to-learn knowledge, you'll write your first 
QBasic program by the end of the first SkillPak of lessons. 
Soon you'll be programming sound and graphics, and even 
learning how to program for the Windows environment — 
the most popular application program today. 


It's easy to cash in! 

Look at some of the things professional 
computer programmers do. "Wrote a C program 
to clean up a WordPerfect file; edited the resulting W 
file as data errors were found." This work would take a 
trained programmer less than five hours to complete, and 
they could make over $200 for the work. That's money you 
could be making — and soon — with training from the 
Foley-Belsaw Institute of Computer Programming. 


i á * 
Everything is included! 

We provide you with all the materials you'll need to 
become a professional computer programmer. You'll receive 
37 lessons, designed for you by the Foley—Belsaw Professional 
Programmer Staff. Other valuable materials include a 
Programmer's Handbook, Programmer's Examples on two 3.5 
inch disks, Programmer's Flowchart Template, and a booklet, 
Selecting the Right Computer. 

Other schools force you to buy a complete computer 
package as part of their training program. At Foley-Belsaw we 
understand that your needs as a programmer may not fit into a 
"one size fits all" approach. Why should you pay hundreds of 
dollars for a computer system that you may not need? 

We'll tell you what you need to know so that when 
you're ready to buy your own computer, you can get the 
machine that fits your needs at the lowest possible price. 
That's the Foley-Belsaw way. 


$45 


pe 


[» 
$ 


Get the free facts today. 

Whether you want to change careers, have a profitable 
part-time job or start your own business, Foley-Belsaw 
Institute's new computer programming course is the first step. 
A profitable future in computer programming can be yours. 
Call or write today for a fact-filled information kit including a 
free copy of Computer Programming — A Profitable Career In 
Your Spare Time. See how easy it is to begin a money-making 
career as a sought-after computer programmer. Our free full- 
color information kit outlines the steps of the computer 


programming course and shows you everything you will 


receive as part of your training. 


Mail this coupon or call today 
"ES Toll Free 1-800-487-2100! 
Your free opportunity kit will be rushed to you! 


| Call or complete & return this coupon to: Foley-Belsaw “| 
Institute,6301 Equitable Road, Kansas City, MO 64120 | 
_) YES! Rush me a free information kit on Computer | 
Programming right away. Dept. 35310 
Other career courses: 

C] Locksmithing, Dept. 13015 

D Small Engine Repair, Dept. 52891 

C] Saw & Tool Sharpening, Dept. 21827 
LJ VCR Repair, Dept. 62713 

LI Computer Repair, Dept. 64614 

AQ TV/Satellite Dish Repair Dept. 31485 
LJ Gunsmithing, Dept. 92515 

C] Woodworking, Dept. 43759 

J Upholstery, Dept. 81429 

LI Vinyl Repair, Dept. 71360 

L1] Electrician, Dept. 95287 

Q Computer Specialist, Dept. 38264 

J Networking Specialist, Dept. 39251 


| understand that there is ABSOLUTELY NO OBLIGATION and NO SALESMAN WILL CALL. 


Computer 
: Program ming 


ae 
A Profits 


In. Four $ pe rer 


Since. 1926 


Name 


Address 


P IENCERIHOWCASE 


To advertise in Popular Science Showcase call Diane Pahl at 313-730-9717 today. 


C. CRANE - 
pe — COMPANY 


The ATS818 and the 


C. Crane Catalog! 


45 memory presets 
Radio/Buzzer clock alarm ges 
E|" Dual time clock | 
Built-in handle 
Continuous SW coverage 
j| from 150 to 30,000 kHz = 
+ BFO for single sideband reception 


a0 day sal isfacton gu arantee E 
| The Sangean ATS818 
3 is the best AM, FM, Shortwave portable com- 
munication shortwave receiver for the money. 
IE) It is now on sale for an incredible price. 
J| $149.95 incudes: AC adapter, shipping to 48 
states.12" x 7-1/2" x 3" Limited stock, 1yr. Warr. 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit deti 
buttons. Buttons are proven money- : 
makers at fairs, flea markets, con- 
ventions, or anywhere people 

congregate. They're fast and easy 

to make with Badge-A-Minit and 
inexpensive! 

Send for a FREE full color 

catalog or send for a 

Starter Kit, only $29.95 

plus $4.25 shipping. : 

(IL residents add $1.87 tax) 


Badge-A-Minit, Dept. PS1197, P.0. Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


r- 一 
l i 
i | 
i à 
| easy to assemble. | ic. l 
l 6,500 sq ft from $4,500 « s Send $15 for beautiful, 150 p Cun paw hurt | 
I GEODOMES WOODWORKS, INC. I 
BOX 4141, Dept. 4-1 RIVERSIDE, CA dB cael lea 


anaes HEAT 


* Never be cold again! 
(e © 20 year warranty 
e © Heats entire home 
* e Wood, Wood-oil, 
Wood-gas models 
* Forced Air or 
Hot Water furnaces 


. Uses m the wood as other brands 
Call or write for factory direct catalog 


Charmaster® 


2307 C HIGHWAY 2 WEST 


GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


THE Js LATI 


m Ev di GO ANYWHERE! 


- No Money D Down. | 
As Low As $130/month. 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, New York 14206 


www.maxatvs.com _ 


SINGERS!c 


Unlimited, Low Cost, ria Avaliable 1 
Background Music from 
Recordings! Does Everything Karaoke 
does... Better | uie 


4 Hour Demo/Info Request4 14854 
When You Want something Better Than Karaoke! 


ULTRASONIC PEST REPELLER 
GUARANTEED TO REPEL RODENTS 


MICE. RATS 
SQUIRRELS 
FLEAS & BATS! 


The Electronie Pest Repeller ^, ~ 
with a Proven Record... ZW 
NOT a "CHEAP" imitation! 


USES NO DANGEROUS POISONS! 


The REPEL 2000 is the most advanced design unit available! 
it is unmatched by any compelitor's model - anywhere. \ts 
powerful jack hammer like sound levels easily exceeds com- 
petitive models by 50 times or more. Mfg. by Nat'l. Pest Con- 
trol Assoc. member. Engineered and tested in USA. Over 
3,000,000 units in use from coast-to-coast from Attorneys 
offices to Fast Food Restaurants. The REPEL 2000 Pest 
Repeller is KINDER than traps, SAFER than poisons, INAU- 
DIBLE to people and non-rodent pes (gerbils, hamsters, 
guinea pigs may be affected). It will not interfere with TV, 
radio, computers or electronic equipment. No chemicals, poi- 
sons, insecticides or fumes. The small size allows for conve- 
nient and unobtrusive placement. No maintenance. Safe to 
use everywhere. Guaranteed to work or return within 60 
days for full refund (less P&H). Includes a 3 year mfg. 
warrenty. Ideal for vacation home, shed; workshop, garage, 
rise - anyplace plagued by pests. Meas. 2)2°x3". ABS 
plastic, Ivory color. Each unit protects 500 sq. ft. costs less 
than 1¢ per day to ee shi Nipper by FIRS CLASS MAIL. 
ONE for $19.95 plus $3. P&H; TWO for $35.95 plus $4. P&H; 
SAVE $37.75! FIVE for $75. . postpaid. Send check, MO, VISA, 
MasterCard, Discover Card Acct #, Exp. Date & Signature to: 
THE WILLOWS, Dept. PR-472 
179 Post Road West, Westport CT 06880 

Charge Orders Call: 1-800-770-1155 TOLL FREE 


| P 
* 
| | = 


Build a complete low-cost 
foundry! Melt aluminum, brass, 
iron, more! Build hot air engines! (MI 
Clocks! Steam engines! A loco- W UY 
motive! Knives! Carbon arc torch! IK 


POUND IRON! 


Build a metal cutting lathe, 
shaper, milling machine, more! 
Fabricate tools! Electroplate! Build a blacksmith 
forge! Much more! Giant metal working catalo 
WRITE! Hundreds of guaranteed quality books! 


LINDSAY’S BOOKS, Box 538-ETZ 
Bradley IL 60915-0538 


615/935-5353 * www.kevnet.net/-lindsay 


[SUPER HEAVY STEEL BUILDING 
TAKE AN EXTRA TT 


40.50" g 


§ Made for the 
do-it-yourselfer WES 


Available Models- 
20 x 20 = 25 x 30 = 30 x 40 


Limited time only 800/4 13-4781 | 


The Best Value In 
Spiral Stairs 
Buy Factory Direct 


* Home Delivery Coast To Coast 


* Save 30% to 50% below lumber 
yard prices 
Quick Ship on Stock Stairs 


ST 


CALL NOW | 
FREE BROCHURE | 
800-368-8280 or 610-631-1360 


P.O. Box 183 


A | 
Eagleville, PA 19408 


PS11 


‘Salter Industries 


Celebrate July 4th & All Events 
CARBIDE CANNON 


| BIG BANG! $1195 


Mammoth Cannons shoot 
with terrific BANG! Have 
a bang-up time at special V 
events. Uses powdered car- 
bide ammo. Hundreds of = 
shots for few cents. All metal construction with large, rugged cast iron 
wheels, Machined brass mechanism for easy loading and firing. Authentic 
turn-of-century design. Handsome decor when not in use. Made in USA 
to last a lifetime. Available in 3 sizes: 9" cannon, $49.95 postpaid; 17" 
cannon, $89.95 postpaid; 25" cannon (shown here) with rapid firing 
| and automatic loading, $119.95 postpaid. The larger the cannon the 
louder the bang! Carbide ammo, about 100 shots, $6.00; 3-pack 
| $15.00. Spark plugs, 3-pack $2.00. Send check, money order or 
| call. Visa, MasterCard accepted by mail or phone. Give card number 
| & expiration. Money-back guarantee. Send for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 
** Call 1-800 -987-BANG ++ 


www. bigbangcannons.com 


GREAT 
ADVERTISERS ON THE 


PopularScience 


WEE 
PAGE! 


Sim, Www: pepsni cem 


World's best home 
eather station* 
— only $379 


others from $179 


| Features superbly accurate: 

€ barometric pressure e 3-hr. pres- 
sure change @ indoor/outdoor hu- 
Pinidityy € dew point? @ wind 
speed/direction € indoor and out- 
door temperature @ wind chill 
I temperature @ rainfall‘. 

Instant ac- 
cess to: @ cur- 
rent values è 
today’s highs 
and lows @ yes- 
terday’s highs 
and lows @ 
long term highs 
and lows e 
time/date for all highs/lows € rain totalst for 
today, yesterday and long term @ alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 is a great value; 
only $ 379 + shp'g. (Optional sensors add’!.) 

* Even WeatherWatch Magazine (May, 
‘96), known for its hard-hitting, authoritative 
reviews, concludes “the best we have seen." 

Call or write for free brochures 


1-800-USA-PEET 
or 732-531-4615 FAX: 732-517-0669 
ET BR MPANY 


1308-711P Doris Ave., Ocean, NJ 07712 
Visit our Home Page at www.peetbros.com 


Bie and Value, Since 1931 


METAL 


= 3 
3s Only 

For 3'6" Diameter | For 4' Diameter 

11 2E Demeter 11-Riser Kit F.O.B. 


Broomall, PA | 


y 


| «Diamarrs "yr to 7'0" 


Broomall, PA 


| Diameters 4'0” to 6'0" 
| Aus or Welded Units | s All Oak Construction 


VICTORIAN _ 


«Diameters 4/0" to 6'0” 
* Weight Saving Cast Aluminum 


i 
zd 


[ | All kits available in any floor-to-floor height ; and BOCA/UBC : code models. Made in the U.S e U.S.A. | 


Call for the FREE 32 page color catalog: 


| 1 -800-523-7427 Ext. PS117 


or visit our Web Site at hetp://www.theironshop.com 


Showroom/ Warehouse Locations: 


Ontario, CA = (909) 605-1000 | Chicago, IL 
Sarasota, FL 


The Leading Manufacturer of 
sees Stair Kits™ 


He’s making a 
concrete flower pot... 
and so can YOU! 


Make and sell your own 
ornamental concrete items. 
Order your book about 425 


aluminum molds, prices and 
production trade secrets from the Book 
world's largest mold manufacturer. only $1 0 


CONCRETE MACHINERY CO., INC. 
P.O. Box 599, Hickory, NC 28603 


ON WHEELS! 


The DR” TRIMMER/MOWER" 
TRIMS far easier than hand-held 
trimmers, because the wheels carry 
the weight. Plus, MOWS whole 
lawns, waist-high grass and weeds, 
even rough, rocky areas that would 
destroy any ordinary steel-bladed — | 


mower! A delight for anyone to j " 
use! Please call or write for , | 


FREE DETAILS, includ- 
ing prices of Manual and 

Electric Starting Models i 
and “Off-Season” Savings a 
now in effect! 


MADE IN USA 


————— å A A— A» GÀ I-A eo ‘e 


j Please mail coupon today for FREE DETAILS about the Revolutionary, 
|DR* TRIMMER/MOWER^ including prices of Manual and Electric- | 
| Starting Models and" Off-Season" Savings now in effect. 


| stie c 
lA idress PSC * 

om 
j City State rg TS 


rien COUNTRY HOME PRODUCTE? VE 3243 ; 
Meigs Road, P.O. Box 25, Vergennes, 05491 I 


Broomall, PA (610) 544-7100 | Houston, TX (713) 789-0648 
(847) 952-9010 
(941) 923-1479 | Stamford, CT (203) 325-8466 


Mail to: The Iron Shop, Dept. P5117, Box 547, 
| 400 Reed Rd., Broomall, PA 19008. 


p rre ert RR P DER E ag e WR P LUDUM ANT an IK ROCCO ran adm ar mper eT | 
| Please send me the FREE 32 page color catalog: | 
I i 
| Name 1 
I L| 
| Address i 
1 
| City State Zip | 
i T 1 
| 
l i 
i i 
i i 


Discover one of the most bizarre Tere of i in- 
credible plans, lost secrets, forgotten how-to, and 
strange theories ever assembled! Write for a catalog! 


3 Learn how to make neon signs, 
. Tesla! rewind motors, get high power from 


e Hydrogen! auto alternators and gen- | 


erators, run your car on 
| ! E | and elec- 
* Homesteading! ::: 
OMESTEAGINGS icy buid : 
e B y working solar cell, exploding wires, 
00ze shortwave radios, crystal sets, Tesla 
e Radio! Coil, Jacob's Ladder, Van de Graaff, 


6 & More! Write for a catalog! 
wW Secrets of making 
. Indpower! booze, ae hi ides, 
omestea ing, survival. | 
- Chemistry! Vacuum form plastics. 
— 1! Plastic injection mold- | 
e Much More! ing! Learn, calculus, 
physics. Much more! Finest collection of Tesla books! 
| This rare knowledge could make you powerful! 
Write for Lindsay's Technical Books catalog! All 
books highest quality! See what you've been missing! 


Catalog sent immediately! Write today! 
FAX 935-5477 httpZ/www.keynet.net/-lindsay 


Write for a CATALOG! 
iso's Technical Books | 


Box 538-WX14, Bradley IL 6091 5 | 


Send a Technical Books Catalog! j 


j Name — 
H Street 


Ly State Fi Gay righted r 
| 


- - 
~ TV's 


featured on 
"NORTHERN EXPOSURE", 


the TIMBERLINE GEODESIC DOME. 


A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and sizes 
for the do-it-yourselfer all over the world. 
Buy the complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704, 
For VISA or Mastercard orders call 
1-800-DOME-HOME. 


-The sky's the limit... | 
 Astroscán* 2001 Telescope 


Reach out.and explore. the night =" 


sky. Our famous, award winn 
Astroscan? 2001 telescope... 
the ideal first telescope et 
for the entire family! © 


Edmund Scientific 
CONSUMER SCIENCE DIVISIONIS, 


Dept. A971-C911 Edscorp Blt 
Barrington, NJ 08007. 


VEWhit tne eY 


EVERY THENG AUTOMOTI 


JC Whitney 
“EVERYTHING 
AUTOMOTIVE” 
J — Save up to 50% 
i=, on thousands of 
' accessories and 
| parts for all 
makes and model 
S cars, motorcycles, 
) | pickups, and off-road vehicles. 
EE 200-pg catalog with over 55,000 
| security, repair convenience and 
dress-up items at low direct prices. 
Save 10% on first order. (312) 431-6102 
Code: A859 (FREE) 


CRUTCHFIELD 
STEREOS FOR 
HOME & CAR 
Want to create the 
perfect stereo 
system? 
Crutchfield makes 
it easy! Get the 
catalog that has 
the best selection 
of major brand 

| components and systems, great 

prices, outstanding personal 
service, and technical expertise that’s 
only a toll-free call away. Everything 
you need to make the right choice. 
Order your copy today! $1 


120 


.. Over 5500 
‘scientific, 
educational 
and optical.. 
products are 
available in 
our new 
‘Scientifics’ 
catalog. 


ing 


FREE CATALOG 
800-728-6999 
" Web Site: WWW. edsci.com 


Thi hgs You 
Never Knew 
Existed... 


and others you can't possibly live 
without! 100's of surprises you never 
‘dreamed you'd see. Esquire, New 
Yorker said “world of fantastic wonders, 
most unusual catalog in the world," 80 
pgs., over 2000 funmakers, jokes, novel- 
ties, magic sports, science, electronics, 
self-improvers, hobbies, extraordinary 
books and videos, 
X Johnson Smith Co. $1.00. 


HERE IS YOUR 
SOURCE OF 
. UNIQUE HIGH 
TECH SCIEN- 
zx LIIFIC/ELEC- 
B £ TRONIC 
ma DEVICES! Ready 
= to use or easy to 
—n plans and kits include 
burning lasers, home/personal 
protection, surveillance, video, high 
voltage tesla, plasma and ion ray guns, 
ultrasonic. shockwave, anti gravity, 
force field, pulsed magnetic projectors 
and much more. $2.00 


CBS \ 


much more. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


Radio Excitement 


POWERFUL RADIOS & ANTENNAS 
OF ALL TYPES y 


DIGITAL PHONES ES 
| TRANSCEIVERS | 
| SATELLITE & GPS 


SCIENCE AND TECHNOLOGY 


Website: ccrane.com 
Fax: 707-725-9060 


\ 1-800-522-8863 / 


SOLAR 
ELECTRICITY. 
The new Sunelco 
"s Planning Guide 
~“ and Catalog is 
ES packed with 124 
22 pages of informa- 
tion and quality 
8 products. It details 
the design of RV, 
cabin, water pumping, and total 
home power systems. SUNELCO 
is your complete source for solar 
modules, controllers, batteries, inverters, 
water pumps, energy efficient lights, and 


propane appliances. A must for 
every energy library. Only $4.95 
(406) 363-6924. 


"Fer tw na 
Gall Tol Free? 


mn —— 
17-BBB-HOLL-TCOFP 


ROLL - TOP COVER ... 

a unique pickup bed cover featuring 
a rigid covering for security and gas 
economy that instantly rolls up into 
a small canister for quick access to your 
truck bed. Will make your truck look 
great. For FREE information contact the 
factory, PACE-EDWARDS CO. CALL 
TOLL FREE! 1-888-ROLLTOP 


HOME AUTOMATION 


Largest Range in the World! 


=a COMPUTER CONTROL 
OF YOUR HOME - X10, 
g security, Video Surveillance, 
Infrared Audio/Video 
| a Control, HVAC, Pet 
EM Care Automation, Wiring 
MEM Supplies and more! Make 
your home “Smart” with 
products you can install yourself, 

Lowest Prices Guaranteed! 

800-SMARTHOME 
e-mail: catalog(@ismarthome.com 
http: /www.smarthome.com/smarthome 


Home Automation SYSTEMS, INC. 


FREE 96 page Catalog 800-762-7846 


OWN A MACHINE SHOP — Do your 
own machining and shop work with a 
Smithy 3-in-1 Lathe-Mill-Drill. Save time and 
money with versatile, easy to use Smithy 


machines. Ideal machine for hobbyists and p 


small businesses. Request your FREE Info Pak 
today! 1-800-345-6342 (Ask for Operator 
PSAB1 1). 


owe NORTHERN 
heii] HYDRAULICS 
v | “Where the Pros and 
* Handymen Shop." 
- f| Your #1 source for: 
. 2/| Generators and 
oom engines * Name 
"E Brand Power, Air and 
Erw Hand Tools 。 Air 
— — Compressors and 
Welders * Log Splitters and 
Chainsaws * Name Brand Power, 
Air and Hand Tools * Lawn and Garden 
Equipment and Accessories * Pressure 
Washers and Spraying Equipment 
* Trailers, Trailer Parts and Winches * 
Hydraulics and MORE! 
Save to 50% 
Request your FREE catalog today! 
Call Toll Free 1-800-533-5545 


Please look 
for 
SHOP AT 
HOME 
in the 
February 
1998 Issue 


“Pascinat Wi ki 

Steam Models!" 

Kits or Assembled y (gs | Hes | SS | 
Stunning 34 page Colored Catalog $6.95 
Hefundable with order. A Great Hobby! 
Over 100 Different models. Tractors, 
Trains, Cars, Trucks, Rollers, Fire Engines, 
Marine Model Boat Kits, Stationary 
Engines, Accessories & Parts. 


Yesteryear Toys & Books, Inc. 
Dept. PS7, Box 537, Alexandria Bay, NY 13607 


D 
NOVEMBER 15997 Populer nce 


1-800-481-1353 | 


PopularScience 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


xd TM 


BEDROOM ORGANIZER 


FACTORY 
DIRECT 


PUT A DRESSER UNDER 

ANY BED! Dust proof underbed 
dresser has up to 16 drawers. Replaces 
bed frame. Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. Cedar 
lined drawers have ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring “dual firmness” control. 
Shipped UPS. 
48 page color catalog $2.00 


To Advertise in 


SHOP AT HOME 


please call Diane Pahl at 
313-730-9717 


‘Cont'd. from pg.127 


DSS TEST CARD INFO. 


FOR TESTING ALL 
PAY CHANNELS 


CALL BOXCOM 
1-800-345-7800" 


SCIENCE & CHEMISTRY 


ELEMENTARY PARADIGM RENDERS 
QUANTUM PHYSICS; QUANTUM CHEMIS- 
RY OBSOLETE. FREE INFORMATION. IN- 
TERNET: 

nttp://npec.net/-unity/index.htm 


EXPERIMENTERS” - CHEMICALS - APPARA- 


US - GLASSWARE. CATALOG $2.00- 
STABLISHED 1953. HAGENOW  LAB- 
DRATORIES, 1302 WASHINGTON, 


ANITOWOC, WI 54220 


Laboratory" Glassware, Chemicals.Catalog 
j2.00. Southern Oregon Scientific, 1000 SE M 
street. Unit A, Grants Pass, OR 97526 

TT P://www.cdsnet.net/Business/SOS 


ABORATORY CHEMICALS, GLASSWARE, 
NSTRUMENTS, STUDENT KITS, 240 PAGE 
ATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
AUDERDALE, FL 33312. (954)327-0900 


AKE YOUR OWN ROCKET MOTORS!!! 
IOMEMADE FUELS,"CHEMICALS", Lab 
Massware, Acids, Supplies, Instructional Books, 
tc. "HUGE CATALOG" $2.00. PYROTEK, P.O. 
OX 300, SWEET VALLEY, PA 18656. 
/17)256-3087. 


pace Compass. Two experimental instruments 
motion in space. $9.95: Salvo Distribution, 
.O. Box 1733, Summerville, SC 29483 
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O 1. $12.00 Timberline Geodesics 


(J 2. FREE C. Crane Company 


[] 3. FREE Overland Smithy 


[] 4. Edmund Scientific 


[] 5. Sunelco 


[ 6. Northern Hydraulics 


L1. JC Whitney 


Name 
Street 

. City 
Tel # ( ) 


[18. $1.00 Johnson Smith 


[]9. FREE Pace Edwards 
[]10. $1.00 Crutchfield 


[] 11. $2.00 
[] 12. FREE 


Information Unlimited 


Home Automation 
5ystems 
O 13. $6.95 Yesteryear Toys & Books 


[] 14. $2.00 Anderson Manufacturing 


Zip 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


I enclose $ 


+ § 1.00 


for catalogs checked 
handling 


TOTAL 


Send coupon to: 
POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 


11/97 


TUBULAR SKYLIGHTS 


provides your home or office 

with bright natural light! Energy 

| 391 efficient & very affordable! 
| Dealers inquiries w 


welcome. 
Starting at $245 for complete kif. 


Major Credit Cords + UPS Delivery 


et) 1-800-SUN-STAR 


www.sunstarsk ylights.com 


SECURITY/SURVEILLANCE 


SURVEILLANCE Security. Catalog $5.00. SPY 
EMPORIUM. 6065 Hillcroft, #413, Houston, TX 
77081 (713)774-1000 


SURVEILLANCE 


Ultra-Miniature Pinhole Camera 
$159” Hidden Video "Shotgun 
Mics Vehicle Tracking *Voice 
Changers *Bug/Phone Tap 
Detectors *10 Hour Telephone 
Recorder $139” *16 Hour 
Telephone Recorder $199” 
*Locksmithing «And Much More 


FOR CATALOG SEND $5" TO: 


SPY OUTLET 


PO Box 337, Buffalo NY 14226 
(716) 695-8660 


STAMP COLLECTING 


FREE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. IVA, BOX 197-B, HANFORD, CA 
93232 


Penny ave ae | eb Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


4" Metal Cutting Lathe $137.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


Box 536-PS 
Hurricane, WV 25526 
800-872-6500 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


This POCKET TORCH is Fueled 
by a Disposable Butane Lighter! 
Simply insert a disposable butane lighter in the 
pocket torch and it's ready to work. Handy 
anywhere! Great for hobby work, camping, 
automotive repair and electronics. Carry it with 
you to handle those unexpected soldering, 
brazing, heating jobs. Only 4 1/2" high producing 
2500°F flame! To Order: Send cheque or m/o for 

$19.95+$3.005/H or write for Free Details to: 


ZMM, 15756 Argyll Rd. Dept PS, Georgetown, Onlari. Canada L7G 5J2 


LATHES 


*Starting at $ 410 


2100-P Selma Rd., Springfield OH 45505 
VIRTUAL REALITY 


VIRTUAL REALITY IS HERE! VR publications 
under $5 each! Homebrew VR, hacks, re- 
sources, VRML, more! 24-hours recorded mes- 
sage. 1-800-917-9045 


Allow 4-6 weeks for delivery 


EXP. 3/98 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 


chemicals, installs without plumbing work, 
moneyback guaranteed performance, $399.95 + 
shipping. EcoSoft Engineering 1-800-275-7070 


WORLD'S BEST WATER PURIFYING SYS- 
TEM. Portable, low cost, much safer than 


ordinary distillers. 907-235-8781 


FREE Waterwise Catalog 


| 
| 1.800.874.9028 Fax 352.787.8123 
| http://www.waterwise.com 


Quality Microwave TV S t€ 
WIRELESS CABLE - ITFS 
TV - INTERNATIONAL - DIGITAL 
Ampliflers * Antennas * Books * Components 
Filters * Systems * Video Products 
*AP Frequency 19900 = 2700 MHz 


= Cable Ready - VHF - UHF Outputs 
= SASE För" FREE" Catalog or Send $1 
| PHILLIPS-TECH ELECTRONICS 
PO Box 8533 * Scottsdale, AZ 85252 
ge e (Scale an ORDER LINE BOO0-B8B80-MMDS 
Complete Grid s250 CATALOG /INFO. 602-947-7700 
5 Year Warranty AX LINE 602-947-7799 
FREE SHIPPING Visa- M/C = Amx * Disc = COD ga Qty Prici ] 


Popular Science reserves the right to 


refuse any advertising order. Onl 
publication of an advertisement shall 
constitute final acceptance of an order. 
Publication does not constitute an 
|agreement for continued publication. 
All orders are subject to the applicable 


| rate card, copies of which are available 
| upon written request sent to the address 


provided. 
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THERMOMETER 


INVERTERS sD ES Ch AM B LEi 2d MUT HUE WE nn 
CONVERTERS & CARLE TV CO TWEE ERS PI "t g E \ n i Innocent looking 81/2" | 


* thermometer has a 
ial Dealer Prices! «Compare our Low P wah secret purpose 
Tis: Price Guaranteed Prices + Warranties! Hj | ' Slide off the ABS plastic 
*Orders shipped immediately! C.O.D. PES j case and you'll find 


KA HI | * WE'LL BEAT ANY PRICE * E | a hidden compartment 
ELECTRONICS ete i i Sorry no N.J, sales, Dealers Wanted. k secured by à - 
cipi 1 | programmable 3-dial 
agers | : = = ET combination lack. Pre-drilled for easy mounting 
i CAD Build ItYourself (screw included), Use next to your home, barn, boat, | 


] i == | Toe NE. X m 1 Backhoe * Free shed or vacation cottage. Gift boxed with instructions. 
l www.tkaelectronics.com ， | DIGGER Brochure /es 本 t. 


"rie ' Service : m | Plans for models 5-9ftdigging depth AW WA 
Friendy Service. eo wtf Starting at $1000 to build —— , ANG S/H $3.00 NO TAXES DUTY-FREE 
EU = No machining Car Towable xs M jr SEND CHECK OR MONEY ORDER TO 
30 Day trial period. jJ uec ades e oa 3-pt hitch plans too "9 | AGLOW VENTURES 
: ere : a, available A S A BOX 20. GRP 612. SS6 


13 Month Warranty. WPG MB. R2C 223 * PH. (204) 222-6291 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 1 i | ; s 
" ————— LOW VOLTAGE 


SOLAR POWERED 
SWING & SLIDE GATE OPENERS 


Increase Your Vision - 
with your own b ^ Two-Piece Combo $99 


(Minimum quantity: 10 lot) 


Ze. £4 | 
CAB L E B OX | 25 7 | 30-Day Free Trial * 1 Year Warranty 


/ 
1-800-294-GATE 


Internet - http://www.gateopen.com 
Made in USA - Two Year Factory Warranty 


DPRO Call for Free Brochure 


AUTDALATIC GATE OPENER 


FREE 
Catalog 
Repair 
Service Y 
v ‘illenniom 
30 Day AN 
«Back €— c. MUNI = 3d md 
uarantee — t wmm —— „Its full of stars p gy Me 7 Ei a | ! TEN 
Call 1-80 0- 71 Re 6789 rae aS es (ell 


| ALL MAJOR CREDIT CARDS ACCEPTED * 13492 Research Blvd * Suite 120-232 * Austin, TX 78750 — À——— 


一 


| 


138-1; 


pe iod eg 


4 


HE oar WEEER 
il 


.H 


Shipped ina complete Ur 
| $425 &U 
Free Brochures 

TOLL FREE 


Crazy Dan s Price War | [Le 


we cut prices so low you won't believe itl 


ableTY Borer | PR 


SL» TRE and Descramblers | -— 
S^ 18884294369 | Erst qui. 


Void where ited All vri 
iin VEDO pool eles espe 


Nobody beats Dan the Cableman 


= Parted Bodk-Yord Shop 
* Ens Finandeg Avonebie 
* Buitis 


Ak abut cur Factory speci and 


ute emen minm ! 


i 
Esc M 
PROUDLY MADE IN USA È CAMADA 


Pi Porman | 
Abueve and Deor 
Fon Expectations | 


ERU Nr" t I r 
Wr aco ni sin MUR aupa Dicoret 
REVOLUTION Helicopter Corp- : 
TOS W. Jesse James Hd, PS Deceisior Springs, WO ard ty ee 
Tei. (B1&) E37-2800 = Fux (H5) K3T-7935 + Ordea (E00) BIT-88B57 à LA ee ae 
E-Uas palet dreuciutiaehelicopbr pon 
LT Ta co 


"PROGRAMMABLE AND CRAMBLERS 


COURTEOUS AND PROFESSIONAL SALES REPRESENTATIVES 


ASK ABOUT THE INFINTY 3000 * 30 DAY MONEY BACK GUARANTEE 
CALL TODAY FOR YOUR FREE CATALOG! 


1-888-69-STAGE 


Stageright Electronics, Inc. 


1-888-697-8243 * COD * Major 
Credit Cards Accepted 


 DESCRAMBLERS 
| CONVERTERS - FILTERS 


VIDEO STABILIZERS 


I tats 30 Day Trial 
PERSA 133 Product Catalog Ir: knol 
i Lida ! Year Warranty LL 7 nologies 


| | =e = E- 888- 554-2776 
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E aes PE i m 
Converter & Accesso 
1 E : RAICES 
, Xe Ae t | su 
: ; VACOE VUA ee 
nas | 


prm 


ee O CLARIFIER 


infeed to eliminate all copy protection 


BEST DEAL Electronics 


FREE CATALOG 
| 20811 DAWN DR #9000 
LAGO VISTA, TX 78645 | 


ANY ADVERTISED. s 
OR WHOLESALE PRICE} 
SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 
Zenith Pioneer 


Tocom Century 
| Jerrold Panasonic 


Oak Sigma, Scientific Atlanta 
CREDIT CARDS ACCEPTED 


Call AA Electronica Today! 


800-258-9512 


http:// www.AAElectronics.com 


QU Men Stairs | | | | DS dm 


Spiral, Straight, and == 
curved Stairs 
ALL Sizes & Styles 
Steel, Wood, Aluminum 
Custom & Stock Kits 


Free Brochures & 

Factory Assistance B 
1-800-431-2155 ext. PS117 BRI. 
http://www.mylen.com " ES " - * 


2 SEAT BIKE, 


Drives Like a Car! 
Easy to Pedal 
Multi-Speed : 
Street Legal , 1 : 
1,2& 4 Seater 3 


| Free Literature E A aie 500.2797 E Gr 
No er Xl. 
RHOADES CAR : www.rhoadesinfo.com 


Popular NOVEMBER 1997 


CABLE TV Hes 
DESCRAMBLERS Best 
H , Buys 
Service 
Warranty 


=F =A 
| | FREE INFO 


Norwood Inc. 
or) Curtwright Dr 
Unit 3 
ae . Amberst, NY 14221 
B1. 800-661-7746 
Ext. 101 


‘$A E J Dealers | 

| $1 4154. Welcome, 

i 30 Day Money Back Guarantee | 
Call Us Last! 

| We will beat any advertised price | 

C [Eher eum] 

J 1-800-842- 9670 | 


httplwww.cdelectronics.comicd 


-—— — -—— s —-—— s —— ‘M ‘M o — s ee | ll 


Sw T SAVE 10005, ze = 
1 | 
rens [OPER am “Rat 1 
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J [FREE Racers 


Buy Where The | 
| Dealers Buy! 


[MEGA ELECTRONICS Banal 


FULL VIEW - 
CABLE BOXES 


= VIDEO STABILIZERS -Removes video tape copy protection 
* TEST CHIPS, DEVICES, FILTERS AND ACCESSORIES 


with cable box purchase [REG.59 95) 
Anyone implying theft of service will be denied assistance 


N°S" INTERNATIONAL 
onan aT 800.449.9189 


HONEST PRICES 
NEWEST DIGITAL EQUIPMENT 


No Florida Sales | 


FOR ADVERTISING 
INFO CALL 
(800) 445-2714 OR 
FAX (212) 779-5568 


C.0.D. | | 


COPY RENTAL TAPES WITH OUR 
VIDEO STABILIZERS 


SAVE $100'S - 
EVEN $1000'S on premium 
CABLE TV EQUIPMENT. 


FREE vi TV Catalog. 


CABLE TV CONVERTERS 


Save $100's 

*Al| makes and models 
* Years of customers 
complete satisfaction 
*Quality Equipment 
Shipped within 24 hrs 
*Free catalog 


Cable TV | 
Descramblers 


Converters * Filters * Accessories 


JO day Free Tic) -NO DISK 


Free 
Catalog 


unbeatacie wholesale pm ces 
Alfordabie STE waran 
Year Waorani on all pioducts 


Clb the. able prope dad m Ad 
1:80í Cards Welcome! 


1-800-379-3976 


WEB SITE ADDRESS: HTTP: / / DORIOH-ELECTROHICS.COM 


| Pices starting 
Lo pep Rd 


as low as $991 
ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALL-TERRAIN VEHICLES 


GO-PED, incredible innovative motorized 
scooter. Great fun! FREE BROCHURES 
RUSHED! (510)426-231 1 
davesmotors & juno.com 


ALTERNATE ENERGY 


SAVERS 


BUILD SUN, WIND, WATER POWERED AP- 
PLIANCES! 30 Plans. Details. $3.00. MCOAA, 
3203 Bordero, 1000 Oaks, CA 91362 
FANTASTIC self running motors and gener- 
ators. FREE info. Energy Research, Box 1514, 
Jackson, CA 95642 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-511, Seminary, MS 39479 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings. 
px Forge, loundry, and other uses. 
Send $5.00 (refundable) for de- 
lailed information & order blank 
for plans for burner, heater unit, 
and foundry furnace 
Waste Oil Plans, Dept P. 
Box 1148, Fort Benton. 


140,000 BTU — MT 59442  — 


L&L ELECTRONICS INC. 


936 Betty Drive, Buffalo Grove, IL 60089 


1-800-542-9425 


Purchaser must agree to comply with any State and Federal laws 
regarding private ownership of cable TV equipment. 


ALTERNATE ENERGY 
SAVERS 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN 47150 (812)945-6168 
SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 
Wood/oil, wood/gas, 
wood/electric 
一 ] whole house 
we indoor warm air furnace. 
Eagle Furnace 
1000 Ag Science Drive | 
Palisade, MN 56469 
or 1-800-358-0060 


APPAREL 


SUSPENDER WEARERS! FRUSTRATED 
WITH CLIPS THAT CONSTANTLY SLIP OFF 
YOUR PANTS? Our suspenders feature pat- 
ented “no-slip clip." Brochure/ Order (800) 
700-4515. 


ARTS/MUSIC/POETRY 


$10,000.00 AWARDS/ PRIZES. Your Poems. 
Broadway Music, Box 7438-PS, Sarasota, FL 
34278 


AUDIO/VIDEO EQUIPMENT 


Improve Audio System Sound Quality for $10 
plus. Send $5 for plans/ theory. MICROP- 
HONICS SUPPRESSION, P.O. Box 18411, 
Boulder, CO 80308-1411 Colorado Residents, 
3% Tax 


LOUDSPEAKER REPAIR? Call Simply 
Speakers, 1-888-FOAMAOT for free info. (Toll 
free- 24 hours.) 


REPAIR FOAM ROT |. —- 
YOURSELF! |j 


«Save $35 w'original kit 
« Kits to fit an ly speaker- -Advent AR A 
JBL, Bose, Infin., EV, e LN 
+ Surrounds, cbe & ined 1 

* MC/ VISA! Discover—no CODs 
FL maka & modal for best price 


oman - oe 800-747-3692 STEP PP 


CE AOFERE AUDO TECHNOLOGIES 


AUTO SUPPLIES & 


EQUIPMENT 


Book of ALTERNATOR/Generator Rebuilding, 
Box 26044, Las Vegas, NV 89126 
WWW.hhtechnology.com 


TIRED OF KIDS SPILLING FOOD IN CAR? 
Free info. Richardson Co., 180 Cobb Pkwy. Ste. 
C4-268, Marietta, GA 30062 
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| AUTOMOBILES AVIATION 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext.S-20025. 


DO YOU CHANGE YOUR OWN OIL? You 
need this free information 800-450-4144 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


m AVIATION 


Worlds nowrsunr Ben conan 


Tiniest Seper: "low-cost, easy constru 


Comes 


«True Vorical Flight . 


die eerie EE CUR Plans: 
n uU 
Only 24.75 


QE 24-hr Orderline: W| (Add 53; areia ad d 36) 
| 1-410-692-0333 MISES win. ORDER: à Have 5 

OR: 1-410-337-0212 | —— (CATALOG ONI: 3 T | 
VORTECH, inc. + PO Box 511-A « Fallston, MD 21047 


ACTUAL U.F.O. BLUEPRINTS. "FREE"! With | 


$3.00 postage: NASTEX Box 231, North Ber- 
gen, New Jersey 07047-0231 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


WWW. 加 Con] 
Visit our site! Get "FREE GIFT" 


Spy Electronics, 


Homebullt Projects, 
inventions. Tools, 
Survival Gears...etc. 


Low Budget 
= HOMEBUILT 
> Build this uftralight using] 


Arethane form and wood, | 
C Wo Linense rupe 


AEROTEK ENGINEERING, Inc. s ‘PLANS $16.5 95 +S 3 &/h 
14019 S.W.Fwy #301-260 1 includes a Ultralight Guidebook 
Sugar Land, TX 77478 & & Homebuilt Ultealight Catalog 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


i [Az ANTENA 


Join the Popular dri Associa tion 


Get a full year 
ft of Rotorcraft magazine. 
$30/year in USA 
$36 in Canada 
544 Elsgwhere 
| Mail, phone or fax ta: 
PRA, P.O. Box 684, Mentone, IN 46539 


een {219} 353- T 
it ITE www 


ve fi y 
MIT. 


"a ag] 


THE M.P. HELICOPTER 
NO FUEL CONSUMPTION 


with the M-P HELICOPTER you can multiply your legs power sixty 
| five times and fly silently. COMPLETE INFO. PACK & PLANS $16.95 
|! ADD $3.00 PH FOREIGNERS ADO $6.00. NEW TECHNOLOGY 


| SPECTRUM INC., PO. BOX 6092, PALM HARBOR, FL 34684-0692 


Complete! Heady to Aly! No Assembly! Best Value in RC Hobby 
SUS 50 + $5 shipping = $U5 55 Money Order or Cheque | 
Check our Web page: http-//www.link.ca/saucer 
Order from: Plantraco LTD. 526 Copland Cres. 
Saskatoon, SK, Canada, 57H 225 
24 Hr Voice Orderline: deni 955-1836 
24 Hr Fax: (306) 931- 0055 em p M 
E-mail: ufoman@link.ca i itd 


| VISA Orders: 


POWERED PARACHUTE NEWSLETTER. 
Large classified section. $20.00 annual sub- 
scription 4 Issues. Visa/MC accepted. Portland 


| Powerchutes Inc. 28621 SE Woods Rd. Eagle 


Creek, Oregon 97022 1-800-457-4310 


BEER/WINEMAKING 


$155 PER QUART- WHISKEY (brandy, vodka, 
gin) Manual, Legal aspects. $27.00: Georgia 
Boy, Dept. 103, P.O. Box 1786, Winder, GA 
30680 


BREWERS! Outstanding products since 1979. 
Free William's catalog, call 800-758-6025 any- 
time. www.williamsbrewing.com 


FREE CATALOG. Brew Quality Beer Yourself 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HEALTH 
DO YOU WANT TO LIVE FOREVER? Leading 
journal details life extension, nanotechnology 
LIFESPANS INC. 1yr $22, 6mths $12. P.O. Box 
951, Foley, AL 36535 


LIFE READING- Spiritual Perspective of your 
life. Money- back guarantee. SASE info or 
$35.00 to Sacred Fire, POB 927, Grand Junc- 
tion, CO 81502 


WARNING- Potentially harmful supplements- 
Free information (the strangest nutritional se- 
cret) 24hrs. 1-800-432-9867 


Waterwise Purifiers... homemade distilled. 
(BOO) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- BOAT- 
BUILDING SUPPLIES -- All Boat Types, Sizes. 
HUGE CATALOG -- $3.00. ($5.00 Priority) -- 
BOOK "Boatbuilding" -- $6.00. CLARKCRAFT, 


16-7 Aqualane, Tonawanda, NY 14150. 
(716)873-2640 


www.clarkcraft.com 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS7, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. 


BUSINESS OPPORTUNITIES 


$100,00 SELLING BOOKS BY MAIL. FREE 
CATALOG- WE DROP SHIP. 1-800-550-9979 


$1,000's WEEKLY! Assemble products at home. 
Guaranteed legitimate offers (many choices) 
Free report: American, POB 2352 Dept. PS117 
Greeley CO 80632 


$1,000 weekly stuffing envelopes. Receive 
$2.00 each. Rush stamped addressed enve- 
lope. Colossal Box 040215-PS, Brooklyn, NY 
11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.A.S.E.: J.H. 
Enterprises, Dept. PS11, 114-1027 Davie 
Street, Vancouver, B.C. V6E 4L2. 


$1800 WEEKLY RECORDING VIDEOTAPES 
At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Lorna Square, 
#163PF, Birmingham, AL 35216 


#1 MONEY MAKER Spare Time! No selling! No | 


inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSB7, 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! l've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


BUSINESS OPPORTUNITIES BUSINESS OPPORTUNITIES 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$3,000,000 In 2 Months Using All Free ads. 
Recorded Details: 1-(805)937-9545 BT. 


MAKE HUGE PROFITS raising Giant California Superworms or 


Australian Lobsters for works largest earthworm distribulor for over 
fx years Supera conven garbage into mioh organic fertilizer. Easy 
la raise aid fast multipliers. Grow them in voar own backyard, garage, 

| oc farm. Distributorshaps and Jomt Venture Partnerships available. Call 
pow for mere exciting information on this unbelievable money 
making cpgwortunimy. 


UPERWORM 
Prone (818) 363-0202 Fax (818) 360-8562 
Web Site: http-/www.superworm.com 


BECOME WEALTHY, MONEY MAKING SE- 
CRETS REVEALED, FREE CATALOG, WRITE: 
Ronney Smith, Post Office Box 240, Hatchec- 
hubbee, Alabama 36858 


BIG MONEY IN MAIL ORDER 100 Money 
Making Reports for $29.95 plus $4.95 S/H 
Sureway Opportunities: 1114 N. Delsea Dr., 
Clayton, NJ 08312 (609)881-5066 CODEPS1 


EARN $50,000 FAST! HOT PROGRAM! SASE: 
DWH Enterprises, P.O. Box 745 Amelia, OH 
45102-0745 


EARN EXTRA MONEY! Hundreds Weekly, 
Minutes, Daily. Send SASE, $2.00 To: Cash, 
2621W Pierce #103, Milwaukee, WI 53204 


Electronic Fishing Lure attach to your boat, 
uses 12 volts, Fish Rustler, 1415 11th Ave., 
Altoona, Pa. 16601 USA Fax 814-942-3436 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http://www.mpowers.com 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-P5, 
Idyllwild, CA 92549. 909-659-9757 


GREAT BUSINESS OPPORTUNITY. Earning 
potential of $10,700/ day. SIMPLE. Free in- 
formation 1-888-872-0384. 


HYDRAULIC JACK REPAIR MANUAL AND 


CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


| 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 
you $1200/week! 


cALLNOW! 1-800-695-6224 


FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 | 


LR EE EEE | 


[i-i i i ee So eats ee nin de dm | 
ee ee 


INCREDIBLE INCOME processing mail at 
home, easy work, HUGE earning potential! Rush 
SASE: KRP-ENTERPRISES Box 3346PS Mer- 
rifield VA 22116-3346 


KICK BUTT: Mailing Unique Idea postcards 
brought me $893,000. Try it. (916)729-3278 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.481. 
www.prostepinc.com 


MAKE MORE MONEY THAN YOU 
SPEND! Recorded message tells 
1-800-662-0768. 


CAN 
all. 


MANUFACTURE GIANT 6° PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512. 
(717)489-3292. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


"NEW" AMAZING MONEY - MAKING SE- 
CRET! FREE: Grayfel, 2000-1 Hendricks 20PS 
Jacksonville, FL 32207 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-511. Seminary, MS 39479. 


New! Start Internet business on a shoestring. 
No experience necessary. Free information. 
Actium, 4416 18th Ave., Suite 110, Brooklyn, NY 
11204 www.actium1.com/home 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


Reclaim “Scrap Gold" From Old Computers, 
Jewelry. Free Information. 24 Hours: 
(603)645-4776. 


Vending Business, Introduction and Analysis: 
18 page report on what you should know. Three 
case studies included, Send $9.95 to "ECS", 
125 Leland Farm Rd. Ashland, MA 01721 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 


http://www.the-glass-mechanix.com 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146. 


| WELL PAY $2950 AND MORE PER 


MONTH!... EASY & HEALTHY. FREE INFO- 
PACK, BONUSES!.. UNIVERSAL-W, BOX 
360-378 BROOKLYN, NY 11236 
http://members.aol.com/UPCDJINC 


WHOLESALERS, FLEA MARKETS, RETAIL- 
ERS, HUGE PROFITS, BIG PRODUCT LINE, 
GREAT HOME BUSINESS, CALL OR WRITE: 
DUNN WRIGHT PRODUCTS, P.O. BOX 949, 
PELHAM, NH 03076 1-603-437-7681 


BUY IT WHOLESALE | 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%6... Echo, 
Box 739-C117, Shalimar, FL. 39579-0739. 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations: Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 


FREE 1998 600,000 ITEMS, Wholesale Direc- 
tory (LSASE) TNT, Box 2614P, Big River, CA 
92242 


CABLE EQUIPMENT 


ALL CHIPS $9.00 -$18.00 & CONVERTERS, 
QUANTITY DISCOUNTS. NO MINIMUM. ANY- 
TIME. 1-800-760-0555. 


BEST KEPT  SECRET-  INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


BEST-PRICES.COM Wholesale Cable Des- 
cramblers, 90 Days Money Back, Best Prices 
Guaranteed! 1-800-TV1-2000. 


BEST PRICING on 18" satellite TV systems for 
home and RV. DSS, DISH Network program- 
ming, multi-room viewing options, accessories, 
Call Skyvision, 800-543-3025. 
wWW.skyvision.com 


BIG SALE!! Notch Filters $18.00. E-Z instal 
test activation chips/ boards from $5.00 
Bullet ID Stoppers $9.95. Name brand des- 
cramblers from $139. External activators from 
$65. DEALERS WELCOME. LET US BEAT 
YOUR BEST PRICE. 1-800-449-9189 ANY. 
TIME. SE HABLA ESPANOL 


NOVEMBER 1997 Popular 


| CABLE EQUIPMENT 


Build your own cable tester. Comes in kit 
form.Works with J- systems. AS LOW AS $49.95 
800-671-1110 E-mail: (xlent& hi.net) 

CABLE 


BULLET “TERMINATOR/ 1.D. 


BUSTER." Electronically shields yourself and | 
your box. LIFETIME GUARANTEE. Wholesale | 


prices. 1-800-820-9024. 
CABLE CONVERTERS, TEST MODULES. 


Money-Back Guarantee. EXTREMELY COM- | 


PETITIVE. New universal auto-multimode mod- 
ule, raw equipment, catalog, credit cards, c.o.d. 
888-443-91 85 


DESCRAMBLER KIT 


rH 


WHY PAY HUNDREDS MORE? 
1-800-752-1389 
(24 HOURS) 


CABLE DESCRAMBLERS. ALL MAKES. 
LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON TX. 
1-888-691-4610 ANYTIME 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE DESCRAMBLERS. The Best In Con- 
verters and Descramblers. 
‘Best Prices 
(702)895-9120 


Anywhere In The USA. 


* Your Descrambler Connection * 
Free | Year Warranty e free 30 Day Trial 


Equipment Set Up Tech Line 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/ KIT from $5.00 plus FREE 
IBONUS!! 1-800-818-9103. 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http://www.scramblingnews.com 


ABLE T.V. CONVERTERS AND DESCRAM- 
IBLERS. WHY RENT? CALL BASIC ELECTRI- 
“AL SUPPLY. 1-800-577-8775 
ABLE TV DESCRAMBLERS/ CONVERT- 
ERS. BARGAIN HEADQUARTERS. MAKE 
OUR BEST DEAL WITH US. GATEWAY 
:LECTRONIXS, 1-888-422-2533. 


** MULTI-MODE * : 
RFT/TMG 


§70.00/ 10107 


* 30 Day Trial * 1 Year Warranty * 
(314) 569-4027 
WORKS ON ALL JERROLD SYSTEMS 


ABLE TV, DESCRAMBLERS, CONVERT- | 
DAY 


SRS, QUANTITY DISCOUNTS, 30 
MONEY BACK GUARANTEE. NO CATA- 
LOGS. COMPETITIVE PRICES. CALL NOW: 
-800-322-0921. REGAL SALES INC. 


"CABLE TV DESCRAMBLERS. CLIFFORD 


LECTRONICS. CALL NOW TOLL FREE: 
BE 295-0200. 


opular 
eopular NOVEMBER 1997 


Prompt Delivery, | 


| VICE, 


| CABLE EQUIPMENT 


CABLE TV EQUIPMENT & ACCESSORIES 


Wholesalers Welcome! 30 Day Moneyback | 


Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV 
DESCRAMBLERS 


Absolutely the Lowest Prices! AII | 
Brands! Money Back Guarantee! | 


The Cable Store 
1-800-390-1899 
10am-8pm EST 


TWO-PIECE COMBO $99 
(Minimum Quantity: 10 lot) 
Copy Rental Tapes with 
Our Video Stabilizers 
Quality Equipment * FREE 30 Day 
Trial Period « Never Rent Again + 
Save 5100s + Equipment Set Up 
Tech Line * All Major Brands 
Quantity Discounts 


UPS * Fed €x * COD 
All Major Credit Cards | 


CABLE T.V. TEST CHIPS, Pioneer, Jerrold, | 


Scientific Atlanta, Zenith, Tocom, Pio Q.Cube, 
FTG's, RFT's, Hudson Tech Inc. 
1 -800- 577-5617 


CABLE DESCRAMBLERS & TEST CHIPS. All 
models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 


| DESCRAMBLERS, CONVERTERS. ALL OP- 


TIONS EXPLAINED. BEST PRICES, SER- 
WARRANTY, FREE CATALOG. 
1-800-854-1674. 


New Products 
works on all systems 
Wholesale pricing — Dealers wanted 


800-763-7277 


"DES- | 


NEWEST AUTOMATIC MULT-MODE. 


CRAMBLES CABLE PERMANENTLY!” YEAR | 


GUARANTEE... 1-888-331-1107. 
FORMATION... 1-718-257-5430 


TECH SUPPORT 
1-888-273-1349. Basic cable TV converters, 
personal security equipment. Money- back quar. 
Free catalog. 


FREE IN- 


TEST CHIPS, GUARANTEED QUALITY. $30- 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7567. 


ELECTRONICS | 


| VISA — 
Bea 


CABLE CONVERTER DIAGNOSTIC TEST CHIP 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 
-2PM EST. HTTP:/WWW.800-GOCABLE.COM 


MONDAY- FRIDAY 8AM-7PM, SAT 10AM 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 


EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-888-238-0967. ROYAL ENGINEERING INC. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included, Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA/ 


| MC, C.O.D's, 1-281-922-3512 Any Time! 


STOP HERE... WE'LL SHOW YOU THE BEST 
OPTION IN DESCRAMBLERS. ALL MODELS. 
CALL FOR FRIENDLY SERVICE & LOW 
PRICES. OPEN 9-8 MON - SAT: 
1-800-238-0118 


WHOLESALE PRICING RAFTS SILVERS 
GOLDS WIRELESS AND ALL CABLE 
BOXES. MEGA 800-676-6342 


pm: | 
ADVANCED JCIENCES pe | 


"25th Century Technology Today" 


Yu te 
Time Travel - Invisibility - Levitation . Ra- 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
ucts!!D Catalogue $4.00 


P.O. Box 2917-P, Palm Springs, CA .92263 
Phone (619) 327-7355, Vs, Mc, Amex 


CLASSIC CARS 


| She Original’ 
| BATTERY MASTER (SX 
| SWITCH ' 
* Can fit post 
| orside terminal 
batteries 
| * Model 192-B 


Disconnects all eiectmical circuits with a simple turn 


| [of rhe knob Attaches to cattery in minutes. Heavy 


duty Suitable for 12 or 24 volt batteries 


Eliminates battery dram. prevents electrical fires 
provides emergency cut-aft 


Remove knob to stop theft and 


unauthonzed oparation 


$14.95 each 
plus $2.50 S/H 
BATHURST, INC. 
McKnight Rd. 一 Suite 202-PS 
Pittsburgh, PA 15237 
472/369-0310 Fax: 412/367-1880 
Quantity discounta-12 units or more. 


E COMPUTERS/SOFTWARE 


24 HOUR SOFTWARE HELP DESK. Answers 
questions on over 100 software programs. Free 
demos visit: http://www.theanswercenter.com 


| CONTACT LENSES. 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


CABLE EQUIPMENT 


DO-IT-YOURSELF 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & more. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
(31 4)569-1 860. Confidential. 


UNUSUAL KNOWLEDGE! Amazing rare plans/ 
publications! FREE catalog! Xphiles, Box 6441, 
Asheville, NC 28816 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 800-635-3493 
http://www.upholster.com/vue 


AZING se 


m 


777. ELECTRONIC DEVICES 


| YEAR WARRANTEE Ex 
| BATTERIES INCLUDED [k= 


Nés Mos! Versatile... Smiw equiv 2000 ft.. 


ni. With But in 
| LAPNÉSS Smallest! and Lowest Cast (plastic... 


$29.45 | 
3000 ff... 59 d^ | 
549.45 
.$29.45 


| Enhances Normal Hearing 3 to 4 Times! 
Adjustable Volume Control, Fits Easily 
Into Either Ear. Many Many Uses! 

| CYBEREAR Ready touse......... $19.95 


| TURBOEAR Personal amplifier for 


| both ears with voice filter. V IPS E 


Alm at Window ond Listen to 
Sounds From Reflected Light. Includes High 
Performance Optical Receiver and Visible 


Laser. CAUTION-NOT FOR ILLEGAL LISTENING. | 


| WBS Pians- Creditable to hdwre purchase......920.00 
| LWBSK Kt Plans- includes working User $149.50 


| LWBSO Ready to Use- Requires Alanment.......$199.50 | 
ELECTRONIC HYPNOSIS 
AND MIND CONTROL 
| Generates Highly Effective HEADSETS INCLUDED | 
Audible and Visual Stimuli With 
Bic-Feecback That Con Induce 
| Hy sri rad agar Pade | 
| Relaxed States of the Mind CALTON | 
| Roce Subjects " Under Your REOLNRED 
| Control, Enhances Hidden : ; | 
| PSYCHIC Ability in Many People! "n fr 
| 
INFORMATION UNLIMITED 
| PO BOY 716 AMHERST NH USA 0303! JAPAN | 
| ORDERS ONLY...24 HR5....1 800 221 1705 | 


I TECH LINE..9 to 12 EST......1 603 673 4730 
[FAX IT LINE......... 24 HRS....] 603 672 5406 | 


We Accept Cash. MO. CHECK, MC, VISA. 
| Overseas Customers Please Add 20% Uis Shipping. | 
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| 


E Prete 


V d 4 / Great for Workshops, 

e ii Cove M ist t to e years. 

s from 5' to 60'w, aphids to 30'h, Any Length. 
He ean T y Du y Galvanized Steel 
Eas) ; y Anaon & Anchoring. 

SHIPPED TO YOUR DOOR! 

DEALER WANTED! 


"Ask for Details 


SURVEILLANCE HIDDEN CAMERAS 
| ‘DIRECT ona MANUFACTURER-BEST PRICE IN THE MARKET 


| LUmo miniature hidden comer, in doma, smoke or motion 
detector w mic. BW or Color. Wide view onge. Low light 
Sensitivity + super sharp images, plus video ond audio gut- 
7? pat. From 5159 00. Also 1/3" BW board Cameras wimic, 
only 599.00 USD. Wireless hidden camera, storf at only 
= $249.00 USD. Plus $5.95 for SH. Whole/Reloll Welcome. 
-* COD, Check, Money Order or Visa/MC. 
BOLIDE INTERNATIONAL CORPORATION 
PH: (800) 355-0895 or (818) 575-8178 
9660 Flair Drive #318, El Monte, CA 91731 
hitg-//www.bolideamazingproducts.com/ 


TELEPHONE SURVEILLANCE DEVICE | 


n Talaphona Surveillance Device 
Lo § §19.95+82.00 sh, (seperately) 


VERY POWERFUL FM TRANSMITTER 


Transmis voice to any FM radio up to 4 mi. Easy to 
assemble kit. Up to 9V (not incl) $19.55 -- $2 sh. 
For comprehensive 50 page catalog of Micro Video 
VHF Transmitters, Surveillance & Counter- 
Surveillance and much more! Send $3.00 
Call 407-725-1000. 


TSI CORP 
PO. Box PS2052 Melbourne, FL 32902 


1x1X'* 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT | CANON" COPIERS 


it's easy 


MN kil Includes 
+ Toner Recharger 
* He puacement tell 
* (eres 


MORACK = 
INCORPORATED order or information Fen, 


9132 Windsor D 708) 598-0580 | XEROX: soon 
[ Palos Hilts. 1 OR (055950 |. $29.95 


-LASERS 
FROM $10.00 
(602) 934-9387 
http-//vrerw.mi-lssers.com 
MERED LHE P. O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 | 


EDUCATION & INSTRUCTION 


BECOME A PRIVATE INVESTIGATOR. HOME 
STUDY. FREE CAREER LITERATURE. 
P.C.D.1., ATLANTA, GEORGIA. 800-362-7070 
DEPT.JRM109 
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n for Cars, Trucks, Boats, 

Se Rvs, ners Pools, Machinery. 

a Paintbooths, 

Sabes, amp. or Temp. 2 Gov'nt & 
ndustrial Contracts, Greenhouses 


. y . Durable Cover & Zipper Door. 
* Withstands Ice, Rain, High Winds, Sun, Sap & Heavy Snow! 


DO-IT-YOURSELF 


"RN im " oe eo nA ^ 
F Bal. | FA] VEA fa j T 
JU DAY MONEY BACA GUARANTEED 


EDUCATION & INSTRUCTION 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-800-341-5446 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credit 
Life Experience. Free Catalog 1-800-977-8449, 
x469 


LEARN ALL MAJOR SOFTWARE PRO- 
GRAMS. On-line, free course previews visit: 
http:/www.learninguniversity.com 


Get A COLLEGE 
DEGREE IN 27 Days 
BS/ MS/ MBA/ PhD. ete. 
Including graduation ring, transcript, 


diploma. Yes, it’s real, legal, 
guaranteed and accredited. 


Columbia State University 
1-800-689-8647 x 


LEFT IN THE DARK? DON'T UNDERSTAND 
COMPUTER PARTS OR TERMINOLOGY? 
Free literature 281-298-1743 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


BS, MA, MBA, Ph.D. 
EARN A DEGREE 


Send resume for no-cost evaluation or call 


ntury 


(800) 240-6757 


6400 Uptown Blvd NE | 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 
CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears’ Guide, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 
http:/www.degree.net 


EMBLEMS/ 


PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. | | 
71R TINKER | | 


FREE CATALOG, STADRI, 
STREET,  WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME! ASSEMBLING 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 


FINANCIAL E 


BUSINESS LOANS government backed are 
now available. Call 1(800)777-6342 free details. 


Earn 8% to 50% on low risk investments. Send 
$29.95 to Nickell Investments, P.O. Box 1321, 
Danville, KY 40423 


|! FX] 


m d 


Get out of debt. Beat the IRS. 
Save and protect your hard-earned 


money. NEW books by top experts. 
Call today for FREE catalog! 


1-888-237-2951 


FREE CASH GRANTS! NEVER REPAY ANY 
PURPOSE. FREE INFORMATION PACKAGE. 
1-818-377-5229. 


Toll 
| Free 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education. Call for free 
information: 1-888-643-4137 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. NCCS nonprofit 1-888-844-NCCS toll- 
free. TPS 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext.BF6050 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 


Need Cash? Interest Free Loans/ Eliminate 
Debt. Free information, S.A.S.E. Para/Pub/108 
Box 250 Sayville, NY 11782 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


SECRETS REVEALED! Amazing book can CUT 
YOUR MORTGAGE IN HALF! FREE informa- 
tion. Nyborg Nelson, P.O. Box 671, Syosset, NY 
11791(516)364-8353 


FOR INVENTORS 


WORK DIRECTLY V WITH 
|! REGISTERED PATENT ATTORNEY | 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
| Also Specializing in Copyrights & Trademarks 
Associates located near Patent Office 

| CREDIT CARDS ACCEPTED = 24 HOURS/DAY 


| MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


[US PATENT REGISTRATION #26,755 
| 171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 


Toll Free FAX - US & Canada 800-367-777: 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent & genie.com 


AFFORDABLE PATENT SERVICES. William 
Sharp, registered patent attorney. Free informa- 
tion packet. Free invention evaluation. 
1-800-542-1517. 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 

DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTPZANWW.INVENTGOLD.COM 


DON'T BE FOOLED! CALL OUR INVENTORS: 


CLUB 24 HOURS FOR INFORMATION. | 
1-800-466-1793 | 
EFFECTIVE, INEXPENSIVE PATENTING, 


PRESENTING TO INDUSTRY. 19 YEARS EX- 
PERIENCE, FREE ADVICE, 1-800-446-4264 


FOR A FREE INFORMATION PACKAGE on 
our new product development services, call: 
1-800-677-6382. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Ir- 
ventors Foundation. 1-800-525-5885 


Have a Bright Idea? 
Now OWN IT for only $89 
| Created By Gene Scott, Registered Patent Agent 
and Founder/Chairman of INVENTORS FORUM 
* Provides “patent 
pending" status 
e Easy, quick to do 


* Avoids attorney fees 
e Filing fee only $75 


Do-It- Yourself ACTION KI 


(Congress' June“95 simplified application) 
Kit incs. Video, Workbook, Examples and Forms 
Patent Law & Venture Group 
1-800-7-4-PATENT * 1-800-747-2836 


Got a Great Idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions! $22/ yr 
1-800-838-8808 


Inventions, ideas, new products! Presentatior 
to industry’ exhibition at national innovatior 
exposition. Patent services. 1-800-288-IDEA. 


INVENTOR'S CHOICE: Inventors make mone 
from your idea. Step- by- step guidance. Pat 
ents, Business Plans, Licensing campaign 
Marketing. Manufacturing, Seed- capital! Cal 
now for brochure. 1-888-528-6249. 


NOVEMBER 1997 | Bopular. 


“We 45 Day Trial eHuge Savings 


FOR INVENTORS HEARING AIDS | 


INVENTORS. *URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS -- NEVER SEND IDEAS TO 

STRANGERS! AVOID SCAMS - SAVE THOU- 

SANDS! REVOLUTIONARY, PROTECTION/ 

MARKETING METHOD! NONPROFIT OR- 

GANIZATION. FREE INFORMATION: 
| 1-800-646-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (B00) 547-7885 


PATENT APPLICATIONS from $495 (Design), 
| $750 (Utility). Free estimates, prompt service. | 


800-548-3721. 


Patent Applications Prepared. Reasonable 
rates, prompt, courteous service. Patent Doc- 
umentation Consultants 1-800-428-5779. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


| Patent Searches: Performed at the United 
States Patent Office, $300.00. Know the Prior 
Art before you spend thousands. 718-471-8062 


QUALITY, Confidentiality. AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
| patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience. Masters in Engineering. John 
Maier, IIl, 326 Wall Street, Kingston, NY 12401. 


1-800-230-9496, 914-340-0010. FAX: 
914-340-0099. 
SECRECY GUARANTEED. HELP 


AVAILABLE. MARKETING/ PATENTING/ LI- 
CENSING. PROVEN METHODS WITH GUAR- 
ANTEES. 1-800-841-1708. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


[HANDFORGED SPIKE 


KNIVES forged in a coal fire 
shaped by hammer and anvil 
Approx. 8” in length 


$49.95 
plus $5 s/h 。 


Made 
From Real lr" 
HEARING AIDS 


Spikes 
HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more, Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


Send Check 
or VISA/MC 
Discaver/AMEX 


Please include card 
information 

1294 Wilson Rd. 
Wetumpka, AL 36902 
FAX 1-334-559-2281 


FREE CATALOG! 
| New Hearing Aras 


MINI CANAL. "C . gu. 


Erin 


TRY BEFORE YOU BUY! 
i 1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


anular -m iJ 
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HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists, Free in- 
formation,(800) 323-1212. Lloyds - PSC. 


10,000+ HOW-TO VIDEOS/ CD ROMS for 
better learning, recreation, gifts! 
http://www.abedvideo.com (905)472-6632 


INVENTIONS WANTED 


FREE Invention Kit: Patent and Market your 
new product idea! Call Concept Network 
1-B00-B46-B368. 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we 
can help you. 1-800-537-1133, Kessler Sales 
Corporation, C-7-IW-7, Fremont, Ohio 43420. 


| FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! | 
i Into The Wind e (800) 54-0314. | 
1408-P Pear! St., Boulder, CO 80302 
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MAGIC/NOVELTIES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $6.00. Hank Lee's 
Magic Factory, Dept. PS2, 127 South Street, 
Boston, Massachusetts 021 11 


MODELS 


“STIRLING ENGINES 


For full line catalog of steam and 
stirling working models, send $3.00 
SOLAR ENGINES, Dept. 
Div. of P.M. Research | 
4110 Niles Hill Read 
Wellsville, NY 14895 


MONEYMAKING 


OPPORTUNITIES 


Be The Boss!!! Scholarship Consultants make 
excellent money. For free information 
1-800-647-9408. — 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711 1 i 


S.L.S. system makes money. Send SASE and 
$5.00. 3221 Chamberlain Ferry Rd., Lincolnton, 
GA 30817 


MOTORCYCLES/BICYCLES REAL ESTATE 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-245-5380 


NEW PRODUCTS 


Wholesale Video Poker and Slot Machines, 
$2.00 Refundable. 203 Commack Road, Suite 
#12, Commack, NY 11725 


CAD Build It Yourself 
LOADER i 
Loader 
Buy Plans & Video 
Bulki for under $700 wath = 
available Kits for your garden me: t 
tractor, Ne machining. 
cin. EN website: 
E =| www.CADplans.com 
PO. Box 606, Dept, 5 s Daleville, VÀ 24083 « 1-800-B17- 5267 


GROW TALLER! FREE 
LABS , 


REPORT, SHARP 
100 New State Hgwy, Raynham, MA 


02767 
| OILS/LUBRICANTS | 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. Call 
804-530-1400. 


PLANS/KITS/BLUEPRINTS 


Build A 6x12’ FLOATING PIER for under $500. 
For Plans send $15.95 + $5.00 S/H to Floating 


Piers Inc., P.O. Box 11455 New Iberia, LA 


| 70562-1455 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 
1-800-733-7107. 


STIRLING ENGINE Plans, simple composite 
construction, $15.00 ppd, info $2.00, HECO. 
P.O. Box 79, Bodega, CA 94922. 


Monolithic Dome 9m 


7". You can build a Monolithic’ Dome, too. 
Call tor FREE brochurg or oan, an 


send $19.85 1$5 sihi for 


eben deme 60 minute into video 


| PLASTICS 

RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 97P/PS, 4915 Dean, Woodstock, IL 60098 
Rubber, plastic compounds, techniques, 


sources. Free information: Castcraft, Box 
17000(V96), Memphis, TN 38187-1000. - 


FOR INFORMATION 
ON UPCOMING 
SPECIAL 
ADVERTISING SECTIONS 
PLEASE CALL 
(800) 445-2714 OR 
FAX (212) 779-5568 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 


| 91423 


OF INTEREST TO ALL | 


GOV'T FORECLOSED homes from pennies or 
$1. Deliquent Tax, Repo's, REO's. Your Area. 
Toll Free 1-800-218-9000, Ext. H-6586 for cur- 
rent listings. 


20-160 acre claim program still available, get yours for | 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for mare information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
i's much easier and only costs $1. per acre). 
http//www.olypen.com/publiclands/ 


MONTANA & WYOMING 
W Trees, Creeks and Wildlife. 35 acres starting at 
only $14,900. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main + Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


Call Toll Free: 1-800-682-8088 


Autonomous ropo mnang and exunguisming 
candles. Amatuer video 57 minutes $24.95 
check or M.O. PRT Press, P.O. Box 612, 
Pittsfield, MÀ 01202 


TE s BOOKS e PLENE e 
« VIDEOS « MODELS « MORE! * 


4RUNNER DSS TESTING & OTHER HARD TO 
FIND INFORMATION AVAILABLE. 
514-458-2367. HTTP://WW W.4RUNNER.COM 


| DSS TEST CARD authorizes all channels. For 


information call toll free 1-888-416-7296 


FREE CATALOG. Worlds Best Selection. 
Books, install videos, analysis software on Sat- 
ellite T.V. (B00)483-2423. 


FREE DSS TEST CARD information package. 
Works with new system. Write SIGNAL SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


Free Mini Satellite System. No Contract, No 
Rental Fees, No Gimmicks. StarCom One, 
1-800-996-4554. 2221 Peachtree, Atlanta, GA 
30318 


KEEP YOUR C-BAND SYSTEM | 
RUNNING STRONG! | 
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| BEST V VALUES ON... 
* Receivers, including 4DTV 
* Dish Movers & LNB’s, all kinds 
* Tune-up Kits, Tools & Ports. € 
* Skypac™ Programming 
* Toll Free Technical Help 


Fax: 218-739-4879 
5231 


1030 Frontier Br, 


800- 334-« 6455 


Wah ah, skyvision. com 


&Skyvision 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes Needed. Also DSS 


TEST CARD information. Details 
1-800-21 1-5635. 
SATELLITE TELEVISION PAYS! Minidish 


sales force needed. STAR VISION DIRECT. 
1-800-899-9707, 8am - 10pm Pacific. 


Cont'd. on pg. 121 
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LOOKING BACA- 


EDITED BY BOB SILLERY 


NOTING that 
UU miniature cir- 


cuits were rapidly 


replacing gears in 
watches, POPULAR SCIENCE 
took readers behind the 
dials of new battery- 
driven timepieces. Break- 
ing most radically from 
tradition were digital 
watches (shown), which 
eliminated hands and 
dials altogether, replac- 
ing them with liquid- 
crystal or light-emitting- 
diode displays. Because 
these watches tell time 
numerically, expressions 
like "a quarter to three" 
became passé to some 
users.—MNovember 1972 


Nature's Velcro 


FFT] PLACING the pods of 
I2 such "stickers" as the 
cocklebur (right) and the bur- 
marigold under a microscope, 
our correspondent marveled at 
the design, "the sole purpose 
of which is to fasten onto any 
object that might pass." How 
well this purpose is accom- 
plished is evident in the plants' 
wide dispersal: "A relatively 
large number have come from 
the shores of Europe as unin- 
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[>] THE EDITORS responded | is claimed by none that evi- 
to an article in Scrib- dence of the law is complete, 
ner's Magazine reproaching but the evidence in its favor 
POPULAR SCIENCE for its “irre- preponderates overwhelm- 
pressible partisanship of a ingly,” we wrote, in our Edi- 
certain doctrine lately much ı tor's Table.—Wovember 1872 
talked about.” Thirteen years More than a century later, 
after Charles Darwin published , the debate continues to per- 
his Ongin of Species, and a colate. PoPULAR SCIENCE still 
year after his Descent of Man, | receives letters from readers 
the theory of evolution was a : vehemently contesting the 
subject of heated debate. "It ' theory of evolution. 
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Robots at the 
Sound Barrier 


Tij] ^ YEAR after Capt. 
ld] Charles Yeager broke 
the sonic barrier, sci- 
entists sought fur- 
ther information 
about the effects 
of flying at or 
near the speed of 
sound. Rather than risk 
the loss of life or of a full-size 
plane, however, military researchers used engineless, unmanned 
drones. The 1,500-pound models were dropped from the bomb 
racks of B-17s and hit speeds of 600 mph.—November 1947 
For the latest application of unmanned aircraft, see "Fighters 
Without Pilots" in this issue. 


vited quests, catching fast 
to the clothes of some trav- 
eler and landing with them." 
—November 1897 

Not until a half-century had 
passed did a scientist adapt the 
abilities of such plants to useful 
purpose. After examining the 
stickers attached to his trousers 
after a hike, Swiss inventor 
George de Mestral modeled his 
hook-and-loop fasteners after the 
burrs. His invention was the 
fabric known as Velcro [125 
Years of POPULAR SCIENCE, Aug. ]. 


Garage Door 
Opener 


r1- 3 ANTICIPATING 
i24] today's remotely 
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controlled time-savers, 
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cartoonist Claire Briggs 
concocted his own chain- 
and-pulley system for a 
sliding garage door to 
avoid that annoying 
Ù scramble out of, and 
^ then back into, 
- his car. "Very lit- 
tle force is need- 
ed, as the weight 

of the door is carried 
on rollers equipped with 
ball bearings," we reported. 
—November 1922 


Phalacapy Parmizsiem Permission is granted by Popular 
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Morning Routine > 
Vacation Routine * 
Movie Night d ree 
Porch Light | | SR "i ii 
Kitchen Bright | ees | | 1 i i ue TR 
Bedroom Dim 


Relaxing Music 
Walkway Lights | 
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Countries 


One house on this street is smart enough to 
know its owner is about to arrive home. 
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Introducing Home Director.” | 
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=~ Welcome to the age of the smart home: With IBM Home Director and your PC. vou 
E | | | 
can program vour lights fo come on as vou come home from work. Set up weekly 


dct 


routines, so your house looks lived-in while voure away. Even shut off a coffeemaker 
thats been left on by mistake. with just a phone call* Home Director is simple to 


install. set up and operate and works with existing wiring, Your Starter Kit includes 


software. remote control with Remote Module. Lamp Viodule and PC. Connection 


Module, all for under $100. A small price to pay lor a little peace of mind. 


requirements. Additional hardware requirad, (BNI and Home Director are 


“Bee package for system 


